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ABSTRACT 

 

Introduction: Pregnancy-induced hypertension (PIH) is one of a major cause of the fetal and maternal morbidity and 

mortality. Serum lipid profile plays important role in the regulation of normal blood pressure during pregnancy. 

 

The aim: To evaluate the alteration of serum lipid profile during normotensive and hypertensive pregnancy. 

 

Study Design: This case-control study was conducted among the pregnant women visiting AL-Batool Maternity Teaching 

Hospital and AL-Khansa Hospital. Total 150 participants were evaluated out of which 75 were normotensive 

pregnantwomen (26-37 years) taken as a normal control group and 75 were enrolled as hypertensive (25-38 years) study 

group. Average blood pressure for normotensive pregnant women at admission was 108/73 whereas, for hypertensive 
pregnant women it was 157/103 ± 4/2. The levels of different serum lipids were measured using respective analytical kits. 

 

Result: Pre-eclampsia was directly associated with increased levels of serum TGs (3.70 ± 0.4 vs. 2.86 ± 0.30), TC (6.14 ± 

0.39 vs. 5.96 ± 0.56), LDL (3.49 ±0.43 vs. 2.96 ± 0.26) and VLDL (1.43 ± 0.24 vs. 1.12 ± 0.18), and fall in HDL (1.19 ± 

0.15 vs. 1.57 ± 0.20) as compared to that of normotensive pregnant women. The increased levels of TGs, TC, and LDL in 

hypertensive pregnant women were also correlated with significantly increased values of TC/HDL in hypertensive pregnant 

women. 

 

Conclusion: The findings of the present study are consistent with previous studies, suggesting increased level of serum TC, 

TGs, LDL and VLDL as an importantfactor in pathological process of pre-eclampsia,this association may help in 

developing the strategies for prevention and treatment of PIH.Any pregnant female with higher serum triglyceride 

concentrations may be further investigated for pre-eclampsia. 
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INTRODUCTION 

 

Pregnancy induced hypertension (PIH) is one of the major health problems in pregnant women. It is one of the leading 

causes of perinatal morbidity and mortality [21].  

 
PIH, is defined as a rise in blood pressure above 140/90 mm of Hg or rise in systolic blood pressure of more than 30mm of 

Hg or diastolic blood pressure of more than 15mm of Hg after 20 weeks of gestation accompanied by proteinuria ≥ 300mg / 

24 hrs. or greater or equal to 1+ or 100mg /dl by dipstick response [12,19]. 

 

Pre-eclampasia is mainly a disease of primgravidae, it only occurs in multigravidawomen under certain conditions like 

pregnancy complicated by hydatid form mole, multiple pregnancies, and gestational diabetes [7]. 

 

The etiology and pathogenesis of pre-eclampsia remain to be elucidated. The ischemic placenta produces a number of toxic 

substances into maternal circulation which result in generalized maternal endothelial dysfunction which is considered as a 

widely accepted theory for the etiology and the pathogenesis of disease [4,19]. 
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Several other factors including genetic, immune, vascular and oxidative stress, due to significant increase in the generation 

of lipid peroxides, free radicals and reactive oxygen species are implicated in the pathogenesis of pre-eclampsia [3].   

 

While other studies in the field of cardiovascular research have shown that serum lipids have a direct effect on endothelial 

function and in this way, abnormal serum lipid profiles are also associated with endothelial dysfunction, the increased 

triglycerides is likely to be deposited in predisposed vessels, such as uterine spiral arteries [6],this accumulation decrease the 
release of prostacyclin, resulting in oxidative stress via endothelial dysfunction, a key mechanism in the proposed 

pathophysiology of pre-eclampsia[3]. 

 

Lipid profile abnormalities also, lead to reduction in the PGI2:TXA2 proportion which is additionally expected to be an 

essential method for pathogenesis in PIH[2]. 

 

The oxidized low density lipoprotein (ox LDL) result from one of the biologically relevant modifications in LDL in the 

form of oxidation. Dyslipidemia has been found to be one of the strongest predictors of levels of ox LDL in middle-aged 

adults, and the effect seems to be amplified in pregnant women with pre-eclampsia, where the dyslipidemia is even more 

pronounced[22]. 

 

Characteristic pathological lesions of pre-eclampsia in utero-plancental bed are like necrotizing arteriopathy, accumulation 
of foam cells or lipid laden macrophages in decidua and fibroblast proliferation , similar to lesion found atherosclerosis[11]. 

The risk of developing pre-eclampsia appears to be greater in woman, who have family history of essential hypertension or 

metabolic disorder [2,20]. 

 

Complications of pre-eclampsia are consistently listed among the three most common causes of maternal death in virtually 

all developed countries [5]. Maternal morbidity is directly related to the severity and duration of hypertension [1];While 

perinatal mortality increases progressively with each 5 mm Hg increase in mean arterial pressure[10]. PIH may cause several 

critical problems in pregnancy such as premature delivery, intrauterine growth restriction, fetal death [6]. 

 

Aim: the aim of this study was to compare the altered lipid profile in hypertensive pregnant women with that of 

normotensive pregnant women. Moreover, the ratio of TC/HDL was calculated. 
 

MATERIALS AND METHODS 
 

It was a case control study done in AL-Batool Maternity Teaching Hospital and AL-khansa Hospital. A total 150 

participants were enrolled in this study, blood pressure (BP) was measured and on the basis of BP, allthe participants were 

divided into two groups: 

 

Group 1- Control Group: include 75, aged (26-37)years, pregnant women with normal blood pressure (106/61+ 2/1.6 

mmHg) at third trimester of pregnancy, without any evidence of pre-eclampsia signs, renal disorders, hematological 

abnormalities. 

 

Group2- Study Group: 75 pregnant women, aged (25-38) years with pre-eclampsia. 
symptoms and signs, the mean of their blood pressure at admission was 157/103 + 4/2 mmHg, and urinary protein (by 

dipstick) averaged from(+2 to +3). 

 

The pre-eclamptic patients were diagnosed by the presence of persistent hypertension (140/90 mmHg or more), gross 

proteinuria (tested by heat test of urine) with or without oedema. 

 

The hypertension was diagnosed by the presence of persistent hypertension (more than 140/90 mm of Hg) measured on two 

occasions at least 6 hours apart. 

 

Inclusion criteria: All pregnant women who come to our hospital with gestational age of 32-40 weeks as determined by 

last menstrual period or ultrasound scan, irrespective of parity and gravida were pregnant women, in the third trimester. 

 

Exclusion criteria: Pregnant women with known renal disease, diabetes, hepatic dysfunction, dyslipidemia and pre-

existing hypertension before pregnancy were excluded from this study in both control and study groups.The demographic 

and the clinical characteristicsof the study groupsare summarized in (Table1). 

 

 

http://www.jlr.org/content/57/4/687.full#T1


International Journal of Enhanced Research in Medicines & Dental Care (IJERMDC), 

ISSN: 2349-1590, Vol. 6 Issue 2, February-2019, Impact Factor: 3.015 

Page | 3  

Table 1: The demographic and the clinical characteristics of the study groups. 

 

Characteristics Normotensive pregnant 

(n=75) 

Pre-ecamptic pregnant 

(n=75) 

Maternal age, years 27.9 + 5.62 33.4 + 5.54 

Weight Kg 74.5 + 3.2 82.5 + 6.19 

Gravida Primi 46 53 

Multi 29 22 

Gestational age, weeks 37.3 + 0.7 34.9 + 0.6 

Systolic B.P, mmHg 106 + 1.6 157 + 4 

Diastolic B.P, mmHg 61 + 1.6 103 +2 

Urin Protein by dipstick 0 + 2→ + 3 

Past medical 

history of PIH 

Present 0 16 

Absent 75 59 

Family history 

of PIH 

Present 0 58 

Absent 75 17 

 

Sample collection and preparation 

Fasting Peripheral blood samples were collected from all participants(10 ml) and dispensed into plain tubes. The specimens 

werecentrifuged for 5 min at 3000 rpm to separate the serum which were then collected in plain tubes labeled and stored at 

-80oC. The stored samples were analyzed within two weeks of collection was used for estimation of serum lipid profile. 

 

Biochemical analysis of serum lipid profiles 

The serum levels of TC was estimated by cholesterol oxidase-Peroxidase colorimetric endpoint method (CHOD-PAP 
enzymatic method) using BIOLABO kit(Maizy, France, Batch no.091704B), the intensity of colouredquinonimine complex 

was measured at 505 nm by spectrophotometer (Cecil, Ce 303, England).  

 

Estimation of serum HDL-C by direct method using, BIOLABO kit (Maizy, France, batch no.02160) 

Estimation of serum TGs by Glycerol phosphate oxidase–Peroxidase colorimetric endpoint method (enzymatic method) 

using BIOLABO kit (Maizy-France), the purple coloured complex read at 546 nm byspectrophotometer (Cecil, Ce 303, 

England).  

 

VLDL-C level in serum is derived by dividing serum TGs by 5. 

Serum LDL-C was calculated by Frederickson – Friedwald’s Formula (Friedwald et al., 1972) according to which LDL-C = 

Total Cholesterol – (HDL-C+ VLDL-C).(VLDL-C) was calculated as 1/5th of Triglycerides. 
 

Statistical analysis 

Values for both normotensive and hypertensive pregnant women were expressed as mean ± SD. Level of significance 

between hypertensive pregnant women and normotensive pregnant women were performed using the Student t-test. P value 

< 0.001 was considered statistically significant. 

 

RESULTS 
 

The collected clinical data from normotensive and hypertensive pregnant women to characterize the lipid profile within 

study groups (Table 2). 
 

Table2: Comparison of lipid parameters between normotensive and hypertensive pregnant women. 

 

Parameters Normotensive 

pregnant (n=75) 

Pre-eclampsia(n=75) P value 

Triglyceride(mmol\L) 2.86 ± 0.30 3.70 ± 0.40 <0.001 

Cholesterol (mmol\L) 5.96 ± 0.56 6.14 ± 0.39 >0.05 

HDL-C (mmol\L) 1.57 ± 0.20 1.19 ± 0.15 <0.001 

VLDL-C (mmol\L) 1.12 ± 0.12 1.43 ± 0.24 <0.001 

LDL-C (mmol\L) 2.96 ± 0.26 3.49 ± 0.43 <0.001 

Atherogenic index 3.79±0.44 5.15 ± 0.65 <0.001 
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In hypertensive pregnant women, the serum levels of TGs, LDL and VLDL were significantly high (P<0.001). No 

significant difference in mean total cholesterol concentration in the pre-eclamptic group when compared with that in normal 

pregnant group was find out, whereas, the serum level of HDL was significantly low (P<0.001) when directly compared 

with that of normotensive pregnant women .The ratio of TC/HDL was calculated, The values of this ratio (TC/HDL) for 

hypertensive pregnant women were significantly higher as compared to that in normotensive pregnant women .  

 
Abbreviations: BP: Blood pressure; Pregnancy Induced hypertension: PIH; TC: Total cholesterol;  TGs:Triglycerides;  

HDL:Highdensity lipoproteins; LDL: Low density lipoproteins; VLDL: Very low density lipoproteins. 

 

DISCUSSION 

 

Pre-eclampsia is a complex pathophysiological process associated with abnormal placentation and impaired placental 

perfusion. However, other conditions characterized by poor placentation, such as intrauterine growth retardation,do not 

necessarily result in pre-eclampsia. This has lead to the growing concept that maternal predisposing factors must combine 

with the placental disorder to result in pre-eclamptic maternal syndrome[13].It is common that during healthy pregnancy, 

progressive rise in blood insulin and gestation hormones (progesterone, 17B-estradiol, human placental lactogen) is 

accompanied by elevations in blood lipids and weight gain [8]. 

 
In the present study, serum levels of TGs, LDL and VLDL were significantly increased whereas, the level of HDL was 

significantly decreased in hypertensive pregnant women as compared to controls (Table 2).It is common that during healthy 

pregnancy, the progressive rise in blood insulin and gestation hormones (progesterone, 17B-estradiol, human placental 

lactogen) is accompanied by elevations in blood lipids(TG and cholesterol) and weight gain [8]. 

 

The principal modulator of hypertriglyceridemia is hyperestrogenemia in pregnancy that induceshepatic lipase which is 

responsible for the increased synthesis of the triglyceridesat the hepatic level[12], Lipolysis is increased as a result of insulin 

resistance, leading to increased flux of fatty acids to the liver promoting the synthesis of VLDL and increased TG 

concentrations [17].Because of a decrease in the activity of lipoprotein lipase during pregnancy, VLDL remain in the plasma 

for longer and leads to the accumulation of LDL. Women with pre-eclampsia display additional alterations in lipids 

reflecting disordered lipid and lipoprotein metabolism[6]. 
 

The increased serum triglyceride found in pre-eclampsia is likely to be deposited in pre-disposed vessels such as the uterine 

spiral arteries and contributes to the endothelial dysfunction, both directly and indirectly through generation of small dense 

LDL [3,10]. 

 

Moreover this hypertriglyceridemia may be associated with hyper-coagulability and the development of atherotic changes 

in spiral arteries hypercoagulability [14]. 

 

In this study the increase in serum TG,VLDL was statistically significant (p < 0.001) in pre-eclamptic patients in contrast to 

normotensive pregnant women. The findings of TGs, LDL and VLDL in this study are consistent with already published 

reports in which increased levels of these lipid profile were observed in hypertensive pregnant women, Attah et al,[3] ;Anila 

et al, [2] and. While the increase in the mean value of TC concentrations in the pre-eclampsia was regarded non-significant 
(P>0.05) as compared with normotensive pregnant women. Similar types of findings were also observed in previous studies 

of Monica et al, [16]  and De J et al,[9] .However, another study done byMohini et al, [15]  has found significant rise in serum 

total cholesterol (TC) in pre-eclamptic patients. 
 

HDL is good cholesterol for the health as it regulates the BP towards normal levels. In hypertensive pregnant women, the 

serum levels of HDL-C were significantly decreased in the 3rd trimester of pregnancy in comparison to normotensive 

pregnant women. The low level of HDL is due to insulin resistance [12].A low level of HDL-C hinders reverse cholesterol 

transport,which may be a reason for the atherosclerosis like features in pre-eclampsia[13].Similarly, study conducted by by 

Mohini et al,[15] ;Anila et al,[2] and Rabiaet al.,[18]  concluded significant fall in the level of HDL-C in pre-eclamptic women. 

The ratio of lipid profile TC/HDL  increases significantly in pre-eclamptic women. From the results of this study, it can be 

found that serum levels of TC, TGs, HDL, LDL and VLDL are more profound in the 3rd trimester of pregnancy in 

hypertensive pregnant women as compared to that normotensive pregnant women. 
 

CONCLUSION 

. 

The findings of the present study suggest that the woman who developed pre-eclampsia had altered lipid profile due to 
abnormal lipid metabolism. Increased Triglyceride levels and its delayed clearance appeared to be of immense value in 

understanding the pathological process of pre-eclampsia. 
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This association may help to investigate the underlying pathological process of hypertension in pregnancy. It is therefore 

imperative that serum lipid profiles should be continuously monitored throughout the whole pregnancy period as it would 

be helpful in the early detection and/or developing the strategies to prevent any obstetric-associated complication during 

PIH and/or at the time of delivery. 

 

REFERENCES 

 
[1] Alice R., Rumbold AR, Caroline A. Crowther CA, Ross R. Haslam RR, Gustaaf A. Dekker GA, and Jeffrey S. Robinson JS 

2006.Vitamins C and E and the Risks of Pre-eclampcia and Perinatal Complications. The New England Journal of Medicine 
345:1796-1806. 

[2] Anila Mahmood, Nusrat, Fareen Memon 2017.Lipid Profile Abnormalities in Women With Pre Eclampsia. Ann. Pak. 
Inst.Med.Sci.13(3):263-266. 

[3] Attah Raphael Avidime, Monsur Adewale Teilo, Galadanchi Hadiza and Omole Ohonsi Abiodun 2018.A Comparative study of 
Serum Lipid Levels in Pre-eclamptic and Normotensive Pregnant Women in a Tertiary Hospital, Northwest Nigeria.BioMedical J 
of Scientific and Technical Research 3:2574-1241.  

[4] Barden A 2006. Pre-clampacia: Contribution of Maternal Constitutional Factors and the Consequences for Cardiovascular Health. 
Clinic and Experimental pharmacology and Physiology 33:826-830. 

[5] Brinkman CR 1992. Hypertensive Disorders of Pregnancy, In: Hecker NF, mooreJG , Essential of Obst . and Gyn., 2 ed., W.B. 
Sanders Company 163-168. 

[6] Brown MA, Mackenzie C, W Dunsmuir W, L Roberts L, Ikin K, Mattews J, Mangos G, Davisd G 2007. Can we Predict 
Recurrence of Pre-eclampsia or Gestational Hypertension?. BJOG 114:984-993. 

[7] Chamberlian G, Hanilton D 1999. Hypertensive Disorders of pregnancy, In: Lecture Notes on Obstetrics and Gynecology, 3 ed., 
Blackwell science 133-136. 

[8] 8.DannAT, Kenyon AP, Wierzbicki AS, Seed PT, Shennan AH and Tribe RM 2006. Plasma Lipid Profile of Women 
WithIntrahepatic Cholestasis of Pregnancy. American J Obstetrics and Gynecology 107:106-114. 

[9] De J, Mukhopadhyay A, Saha PK 2006. Study of serum lipid profile in pregnancy induced hypertension. Indian J 
ClinBiochem21(2):165-8 

[10] Granger JP, Alexander BT, Linas MT, Bennett WA 2001. Pathophysiology of Hypertension During Pregnancy Linking Placental 
Ischemia with Endothelial Dysfunction. Hypertension by American Heart Association 38:718-723. 

[11] Kamlesh Kumare, Urmila Singh, Shuchita Maharshi, Renu Singh 2016.Assessment of serum Lipid Profile in Early Pregnancy and 
its Relation with Pre-eclampsia. IntJ Reprodcontraceptobstet Gynecol. 5 (3): 840-844. 

[12] Kenttinen A, Pyorala T, Carpen E 1994. Serum Lipid Pattern in Normal Pregnancy. BJOG 71 (3): 453-458. 
[13] MadhuriSuhil Gawande ,Sulabha Avinash Joshi 2016 . Lipid Profile in Patients of Pre-eclampsia: A comparative Study. Panacea 

Journal of Medical Sciences 6 (3): 155 – 158. 
[14] McGladdery SH and Frohlich JJ 2001. Lipoprotien lipase and apoE polymorphisms: relationship to hypertriglyceridemia during 

Pregnancy. Journal 0f Lipid Research 42:1905-1912.  
[15] Mohini Paul, Ranjana Milind 2017.Mid-Trimester Serum Lipid Profile as aPredictor of Pre-eclampsia. Global J  of Research 

Analysis6(10). 
[16] Monica N, Mamatha Kunder, K.N. Shashidhar, J. Gayatri Devi, Harish R. 2016.Biochemical Evaluation of Serum Lipid Profile 

and Serum Uric Acid in Pre-eclampcia A Case-Control Study. IOSR journal of pharmacy6 (10): 41-44. 
[17] Norma C. Serrano, Elizabeth Guio-Mahecha, Doris Cristina Quintero-Lesmes, Siliva Becerra-Bayona, Maria C Peaz, Monica 

Beltran, Victor M. Herrera, Lydia J. Lean, David Williams, Juan P.Casas 2018. Lipid Profile, Plasma Apolipoproteins, and Pre-
eclampsia Risk in the Gen PE case-control study. Atherosclerosis 276: 189-194. 

[18] Rabia Anjum, Nureen Zahra, Kanwal Rehman, Rabail Alam, Asia Parveen1, Muhammad Tariq and Muhammad Sajid Hamid 
Akash2013. Comparative Analysis of Serum Lipid Profile between Normotensive and Hypertensive Pakistani Pregnant 
WomenJournal of Molecular and Genetic Medicine 7(64): 1747-1862. 

[19] R. Anuradha, T. Durga 2016. Estimation of Lipid profile among pre-eclampsia Women by Comparing with Normal Pregnancy. 
International J of Contemporary Medical Research 3(7): 50-43. 

[20] Springer BS, Heidelberg 2004. Oxidizability of Apo lipoprotein B– Containing Lipoproteins, Levels of Lipid Peroxidation 
products and Antioxidants in normal pregnancy. Archives of Gynecology and Obstetrics 270(3): 1432-0711. 

[21] Swati Anand, Sydney A. Young, M. Sean Esplin, Benjamin Peaden, H. Dennis Tolley, T. Flint Porter, Michael W. Varner, Mary 
E. D.Alton, Bruce J. Jackson and Steven W. Graves(2016).Detection and confirmation of Serum Lipid Biomarker for Pre-
eclampsai Using Direct Infusion Mass Spectrometry. The Journal of Lipid Research.2016 (57):687-696. 

[22] Timalsina S, Gyawali P, Bhattarai A. Comparison of Lipid Profile Parameters and Oxidized Low- Density Lipoprotein between 
Normal and Pre-eclamptic Pregnancies in a tertiary care hospital in Nepal. International J of Women Health 2016; 8:627-63.  

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23105637
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mukhopadhyay%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23105637
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saha%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=23105637
https://www.omicsonline.org/open-access/comparative-analysis-of-serum-lipid-profile-between-normotensive-and-hypertensive-pakistani-pregnant-women-1747-0862.1000064.php?aid=16320#a1

