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 

Abstract— Background:  Preeclampsia and eclampsia, are 

the frequent and global obstetrics and gynaecology emergencies 

in the care of gravid women particularly in African women. 

Research efforts to identify predictors for recognizing 

pregnancy that will come down with preeclampsia is still a 

continuum, yet no single or combination of indices have 

absolute predictive potential for diagnosing preeclampsia.   

OBJECTIVE:  To evaluate the predictive potentials of 

sequential alterations of plasma lipids and to determine the 

gestation age at which dyslipidemia became pathologic to 

suspect the onset of preeclampsia in gravid African women.  

 

Study design: This is a longitudinal study conducted in two 

phases at the antenatal clinics of a Tertiary hospital. The first 

Phase was semi-longitudinal and cross-sectional which involved 

79 pre-eclamptic and 80 normotensive pregnancy respectively 

recruited   at 3rd trimester but followed up to 3days 

post-partum. The second phase was a full longitudinal study 

comprising 10 preeclamptic and 20 normotensive healthy 

pregnant women recruited from the first trimester of pregnancy 

but were observed up to six weeks post-delivery. 

Methods: Plasma samples from K2
+ EDTA anti-coagulated 

blood obtained from the preeclamptic and normotensive gravid 

women at each trimester and postpartum were assayed for lipid 

profile. which included Triglyceride, Total–Cholesterol, HDL- 

Cholesterol by an enzymatic method. VLDL-Cholesterol and 

LDL-Cholesterol values were calculated.   

Result: We recorded a sequential and steady increase in all 

the lipid fractions in both study and controls subjects with the 

progression in gestation age. Dyslipidaemia was significant 

(p<0.001) in the preeclamptics at 10.9th week of gestation 

relative to the controls. Triglyceride alterations became 

significant (p<0.001) and pathologic to speculate the 

development of preeclampsia at 10.9th week of gestation 

(ODS=29.952, CI=1.046-857.998@P<0.04. The lipids regressed 

significantly to almost pre-pregnancy values at 6 weeks 

postpartum. 
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Conclusion: Physiologic alterations of plasma lipids in early 

pregnancy can become pathologic to precipitate preeclampsia. 

Dyslipidaemia and alteration of cardiac risk ratio does not put 

gravid women at the risk of atherosclerosis.  

 

Index Terms— Cardiac risk ratio, Dyslipidaemia Lipid, 

Preeclampsia, Predictors. 

I. INTRODUCTION 

Pregnancy and child delivery are means of procreation and 

remain a source of joy to humans but the associated joy might 

be truncated by the unpredictable extreme negative outcomes 

of pregnancy such as maternal - neonatal mortality and 

morbidity[1]. Studies have shown that hemorrhage, sepsis, 

obstructed labour, and hypertensive disorders of pregnancy 

have been implicated by various authors as risk factors of   

maternal - perinatal mortality and morbidity among gravid 

women [2] with pregnancy-induced hypertension; 

preeclampsia and eclampsia being the frequent aetiology of 

maternal and perinatal mortality globally [ 3]
 

 

Preeclampsia is the presence of new-onset hypertension (≥ 

140 mmHg/90 mmHg) experienced during pregnancy in a 

woman previously normotensive [2]. The disorder is a 

heterogeneous syndrome characterized by a blood pressure 

greater than or equal to 140/90 mmHg (Mild preeclampsia) or 

greater than or equal 160/110(severe preeclampsia) mmHg 

measured on two occasions, at least six hours apart with 

proteinuria of greater than or equal to 300 mg/24 hours or 2+ 

dipstick post 20 weeks of gestation in previously 

normotensive women. When intervention is delayed, it 

progressed to severe form indicated by blood pressures of ≥ 

160 mmHg/110 mmHg leading to end-organ dysfunction 

such as eclampsia or acute kidney or heart failure 

necessitating immediate fetal delivery which can precipitate 

immediate Caesarean section. [4 ] Eclampsia is defined as the 

presence of seizure and disrupted level of consciousness 

never induced by epilepsy or associated convulsive disorders 

but associated with symptoms of severe preeclampsia. This 

pregnancy-specific disease is an obstetric emergency 

occurring in about 2-8% of pregnancies [5]  [6 ]
 and accounted 

for more than 60,000 maternal and 500,000 fetal deaths per 

year worldwide .[7] 

 In Nigeria, 5.6- 7.6% [8 ]- [.9 ]and40% [10] of 

pregnancies in the southern and Northern Nigeria 

respectively, are complicated by preeclampsia.[10]  A recent 

report shows that the foremost cause of maternal and 
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perinatal mortality reported in Nigeria over the last decade are 

fatalities from    preeclampsia and eclampsia with eclampsia 

being most responsible. [11] 

 In spite of this awareness, pre-eclampsia still possesses 

high danger to the gravid women because its onset is 

unpredictable and the etiology remains inconclusive and 

presumptive despite extensive research [12] but 

conceptualize to have multiple pathogeneses.[13] The efforts 

to unravel the mystery behind the pathology of preeclampsia 

and search for a reliable screening and confirmatory indices 

to identify women who may develop this disease must be a 

continuum. [12] Physiological dyslipadaemina in pregnancy 

which is a component of metabolic syndrome, has been 

perceived to be an important predisposing feature of 

pre-eclampsia [14]. Metabolic disorders are a group of 

abnormal health status such as hypertension, raised 

cholesterol, hypertriglyceridaemia, and excess body fat 

around the waist, which double the risk of cardiovascular 

disorders. Pregnant women with pre-eclampsia are more 

likely to exhibit relative hypertriglyceridaemia, 

hypercholesteroalaemia, and gestational diabetes. 

Our previous study on unravelling the aetiology of 

pre-eclampsia implicated significant lipid and hormone 

alterations as the probable predisposing indices of 

pre-eclampsia [15] but the study could not determine the 

mechanism between physiological dyslipidaemia and the 

development of preeclampsia in gravid women; this portends 

an obvious research gap. This current effort is the 

continuation of our previous work [15] which was focused on 

filling this research gap through a longitudinal evaluation of 

pregnancy from the first trimester to the six post-delivery 

periods.  

We believe this attempt may serve as a timely intervention 

in identifying pregnancy that will end up with preeclampsia 

and also identify the correlation between physiological 

dyslipidaemia and the development of preeclampsia in gravid 

women. The findings of this research might also determine 

the age of the pregnancy at which lipid alterations become 

pathologic and significant to speculate the development of 

preeclampsia.  Research reports of lipids in preeclamptic   on 

longitudinal study of gravid women usually come from the 

with Caucasian subjects, whereas there is a paucity of similar 

information on gravid African women. 

II. MATERIALS AND METHODS 

 

Study design 

The research is a two- phase structure, longitudinally 

administered in two phases; half and full longitudinal phases. 

The case and control subjects were monitored at the early 

pre-delivery pregnancy stage to six weeks post foetal delivery 

through antenatal and post-natal clinic appointments. 

Study setting 

The research was conducted in two phases; 

 Phase one 

Three hundred and fifty gravid women were involved in 

phase one of this study; out of this figure seventy-nine were 

preeclamptic and met the eligibility criteria and as well gave 

consent to participate in the study. Eighty participants had 

consistent normotensive blood pressure throughout the study 

period and gave their consent, thus serve as the control. The 

cases and control groups were monitored from the point of 

selection (35-38 weeks) up to 3 days postpartum. The 

outliner; one hundred and ninety-one subjects were excluded 

either due to the decline of consent occasioned by the doubt 

of completing the antenatal care at the research center, or 

some having other pregnancy complications like diabetes, 

renal disease, hypertension, and anemia. The data of these 

outliners were not analyzed. 

Phase two: This was the follow up of phase one of the 

study design aimed at detecting the onset of the abnormalities 

observed in phase one of this research. One hundred healthy 

normotensive pregnant women with mean gestation age 

between 8-13 weeks without proteinuria were selected from 

the antenatal clinics of the Tertiary Teaching Hospital after 

obtaining their informed consent. They were screened for 

early pregnancy disorders using the established report of the 

National High Blood Pressure Education Program Working 

Group on high blood pressure in pregnancy [21].These 

subjects were monitored from the mean gestation age of 

recruitment; 10.9±0 to 6 weeks post-partum through their 

antenatal and postnatal clinic day appointments. While the 

follow up was ongoing, thirty (30) participants met the study 

criteria, and ten (10) out of these, thirty (30) participants 

developed pre-eclampsia and were grouped as cases of 

interest. Twenty remained normotensives without developing 

proteinuria throughout the research period, they served as 

controls. The remaining seventy (70)   gravid subjects were 

excluded due to their inability to meet the research criteria.  

Blood specimen obtained at each defined point of contact 

during the research period which was analyzed for the lipid 

profile fractions using enzyme-based standard colourimetric 

methods [16] 

. The cases and control subjects were selected from the 

antenatal clinics and wards of a Tertiary Teaching Hospital in 

Ile-Ife- Southwest Nigeria. 

 Blood was collected into a K2
+ EDTA  anti- coagulant 

bottle at each semester of the pregnancy during the antenatal 

and postnatal clinic appointments. Plasma harvested from the 

anti-coagulated blood was preserved at -80 degrees Celsius 

for the estimation of total cholesterol, triglyceride, and HDL 

using standard enzyme-based colourimetric methods 

described by Umoh et al., [16 ] while LDL   and VLDL were 

calculated. 

 

Analytical methods 

Triglyceride (TG) was assayed by enzymatic methods 

described by Cole et al.
 [17] using Randox 

Diagnostic-Crumlin, United Kingdom while Total 

cholesterol was estimated using the enzymatic method as 

described by Trinde [18] with the reagent purchased from 

Randox Diagnostics, Crumlin, United Kingdom. Plasma 

HDL-C assay was carried out using the enzymatic method as 

described by Frieldwald et al.[19] with Randox Diagnostics 

reagents from Crumlin, United Kingdom. The estimation of 

LDL and VLDL was accomplished by the application of the 

Friedewald formula.[19]-[20] 

Baseline values 
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Reference values of demographic anthropometric, clinical, 

and biochemical indices for statistical analyses were taken at 

a mean gestation age of 10.9 ± 0.3 weeks for the phase two (2) 

section and at the mean gestation age of 35.7 ± 0.0.4 weeks 

for the phase one (1). The biophysical and clinical data were 

obtained from the patients’ case notes while biochemical data 

were results from the assay of the lipid fractions 

 

Diagnosis of preeclampsia and eclampsia and 

Definition terms 

Preeclampsia is a pregnancy-specific abnormality 

characterized by new-onset hypertension (blood pressure of 

>140/90) and proteinuria (2+ protein dipstick testing)), 

occurring usually after 20 weeks' gestation [21] 

 Severe preeclampsia was defined as new hypertension 

with a blood pressure of 160 mmHg systolic or diastolic 

blood pressure of 110 mmHg, or greater, arising after 20 

weeks of gestation in a woman who was normotensive before 

20 weeks gestation, associated with proteinuria. Proteinuria 

was defined as a finding of 3+ or more protein on urine 

dipstick. 

 Eclampsia was defined as the occurrence of seizure 

and/or altered level of consciousness not caused by epilepsy 

or other convulsive disorders, with signs of severe 

preeclampsia diagnosed according to the criteria described by 

the National high blood pressure education program working 

group on high blood pressure in pregnancy. [21] 

Ethical consideration. 

Recruitment of participants for the 2- year study started 

after the study design was approved by the local Ethics and 

Research Committee of the tertiary hospital (Obafemi 

Awolowo University Teaching Hospital, Ile-Ife) in 

Southwest Nigeria where the study was conducted.  

Calculation of Sample size. 

 The sample size was calculated using the formula 

described by (Rendon-Macias, et al., .[22] 

Sample size = Pq (z) 2 /e.  

Where: Z = Standard deviation, e = Margin of error, p = 

prevalence of preeclampsia in the study area. 

Eligibility criteria: This included normotensive and 

non-proteinuric antenatal cases registered before 13 weeks of 

gestation and voluntarily accepted to be involved and ready to 

complete the study.  

Exclusion criteria: This comprises hypertensive and 

proteinuric pregnancy before or at 13 weeks of gestation and 

recruited subjects who declined consent during the study 

period.  

 

Statistical analysis 

The data from the study were analyzed using SPSS version 

21.0. Consistent variables were presented as the mean and 

standard error of the mean. While categorical variables were 

presented as percentages. Differences between groups were 

compared using a two-tail independent t-test of significance 

at a 95% confidence limit, p < 0.05 was considered 

significant for the variables. Multiple Logistic regression 

package to predict a dichotomous outcome from one or more 

predictor variables and the significance of each predictor in 

the package was tested while all other predictors were held 

constant. The effect of size for the individual predictor was 

expressed as an Odds Ratio (OR). and the P-value (for the 

OR) was less than 0.05, and the OR was more than 1.1 or less 

than 0.90 in the univariate analysis.  

III. RESULTS 

Phase one:  

Table 1 shows the demographic characteristics of 

preeclamptic and normotensive pregnancies. The incidence 

of pre-eclampsia was higher (p < 0.05) within the age bracket 

of 25-34. Gestational age at delivery among the preeclamptics 

was significantly lower compared with the controls (p < 

0.05). Delivery by Caesarian Section in preeclampsia was 57 

(81.4%) and 17 (24.3%) progressed to eclampsia. Two 

maternal 2 (2.9%) and nine neonatal deaths 9 (12.9%) b were 

recorded among the preeclamptics. Baseline and postpartum 

values BMI and blood pressure of cases and controls are 

presented (Table 2). Systolic and diastolic blood pressures 

were higher (p < 0.001) among the preeclamptics at pre and 

postpartum when compared with normotensive pregnancy 

(Table 2). The mean baseline values of the lipid fractions and 

coronary artery risk ratio before and after delivery were 

compared and presented in table 3. Predelivery Triglyceride, 

Total cholesterol, High, Low and very density lipoprotein 

–cholesterol baseline concentrations were significantly 

elevated in the preeclamptics when compared with the 

controls (p<0.001), while the coronary artery disease 

(CAD)risk ratio between the two groups were statistically 

comparable (p>0.05). The differences in the mean values of 

Triglyceride, Total Cholesterol, and very density lipoprotein 

–cholesterol only after foetus delivery between case and 

control was not significant(p>0.05). However, LDL-C and 

CAD risk ratio was significantly lower (p<0.001) and HDL-C 

significantly higher (p<0.001 in cases than the controls 

postpartum (Table 3) 

Phase two: The comparative analysis of anthropometric 

and clinical indices in both study and control subjects from 

the first trimester to six weeks postpartum is presented in 

Table 5. The values of the anthropometric indices between 

study and control groups throughout gestation and 

post-partum are statistically comparable (p>0.05). The mean 

Systolic and Diastolic blood pressure values in the 

preeclampsia patients were significantly elevated (p<0.001) 

when compared with the normotensive controls except in the 

1st trimester. The sequence of the alterations in the mean 

values of micro-albumin in preeclamptic patients throughout 

the study periods is similar to that of the blood pressures 

(p<0.001).Table 6 and figures 1-4 show the sequential and 

significant alterations in the mean values of the lipids, 

lipoprotein cholesterol fraction and coronary artery disease 

risk ratio indices from 1st trimester to 3rd trimester followed 

by a significant progressive decline from 3days  to 6weeks 

postpartum among the preeclamptic pregnancy 

(p<0.001).The result of the logistic regression analysis to 

validate the predictive potentials of the lipids and the 

lipoprotein cholesterol fractions is presented in Table 7. 

Triglyceride only with the following statistics (OR=29.952, 

CI=1.046-857.998, p< 0.004), (OR=8.2584, CI= 

7.169-9.5138, p<0.018), OR=3.9991, CI=6.851-2.3525, 
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p<0.0110 at 1st, 2nd, and 3rd trimester respectively have 

significant predictive potentials for pre-eclampsia at first, 2nd 

and 3rd trimester. 

 

IV. DISCUSSION 

The unending adverse health impacts of preeclampsia on 

the gravid mother, foetus, and the economy of a nation have 

made this pregnancy-specific disease a continuous subject of 

discourse among researches worldwide. That preeclampsia 

and eclampsia contribute significantly to high maternal and 

foetal- mortality and morbidity in developed and developing 

countries are incontrovertible yet the aetiopathogenesis is still 

elusive.[23] As much as we know till moment, search for a 

single or combination of predictive factors of preeclampsia is 

still on-going [23].
 Alteration of lipid metabolism in 

pregnancy has been associated with the development of 

preeclampsia, however, there is yet to be consensus on this 

theory due to varying dyslipidaemic pattern   reported in the 

literature,[15] ,[24- 28] 

In phase one of this present study, we observed significant 

late 3rd-trimester maternal elevation of all the lipid fractions 

among the study group who eventually developed 

preeclampsia. The preeclamptics had elevated triglyceride, 

total cholesterol, HDL-Cholesterol, and LDL-cholesterol (P< 

0.001) as compared with pregnant women who had sustained 

normal lipid levels throughout the study or pregnancy period.         

The hyper lipidaemia observed in the 3rd-trimester 

pregnancy suggests that dyslipidaemia could make gravid 

women vulnerable to the development of preeclampsia. We 

observed late (3rd-trimester) maternal dyslipidaemia in 

pregnancy in phase one of this study and might be an 

indication that alterations of lipids could be a probable 

predictor of preeclampsia and this has been reported [15], 

which aligns with previous studies that associated elevated 

plasma lipid fractions in late pregnancy with the development 

of preeclampsia [25-28]. Those studies were inconclusive or 

limiting because the precise gestational age when the 

dyslipidaemia became pathologically significant to suspect 

the development pre-eclampsia could not be ascertained in 

their reports, hence the justification for the longitudinal study 

in phase two of this current research. 

In the longitudinal study, we observed early first-trimester 

differential and progressive lipid alterations in both study and 

control subjects throughout pregnancy (Table 6, figures1-4) 

however the lipid alterations were much pronounced in the 

study group. Early significant hyper lipidaemia (p<0.001) 

commenced at the10.9th week of gestation among the 

preeclamptics in the longitudinal study as demonstrated by 

the significant differential progressive alterations of all the 

lipid fractions from 1st to 3rd trimester and up to 6weeks 

post-partum (p<0.001; Table 6, figures1-4). The upsurge of 

triglyceride and cholesterol, HDL-C, and LDL-C among the 

preeclamptics between early second trimester and late3rd 

trimester (23.4-35.6 weeks), which are the optimum peak 

period for the onset of preeclampsia for the vulnerable 

pregnancy might be a reason why the study group developed 

preeclampsia. The dyslipidaemic pattern, particularly 

significant hypertriglyceridemia and hypercholesterolemia 

observed at first (11.3weeks), second (23.5weeks) and third 

trimester(35.4weeks) (p<0.001) that precipitated 

preeclampsia in this study compares well with earlier reports 

of elevated lipids in pregnancy before 20 weeks gestation in 

women with future pre-eclampsia 29-33. The observation of 

this current study is an improvement over these earlier reports 

[29-33], being a longitudinal study and that the observed 

significant elevations of triglyceride and 

cholesterol(p<0.001) became detectable as early as 10.9th 

week of gestation among the preeclamptics. 

Physiological alterations of lipids in pregnancy are 

necessary to ensure a sustained supply of nutrients to the 

growing foetus, as well as for the provision of lipid 

requirements of steroidogenesis for maternal and foetal 

well-being in pregnancy. It may, therefore, be inferred that 

the alterations of lipid metabolism in pregnancy are not 

pathogenic and hence cannot be associated with any adverse 

pregnancy outcome like preeclampsia, eclampsia, and 

hypertension; what then are the reasons for the vulnerability 

of physiological dyslipideamic gravid women to 

preeclampsia.? 

Our findings show that, both the control and study group 

belong to the same socio-economic background and none of 

the demographic and anthropometric indices tested correlated 

with the lipid and its lipoprotein cholesterol fractions. 

Similarly, diastolic blood pressure only in the third trimester 

is the only clinical indices that have a significant direct 

correlation (p<0.001) with the triglyceride. What then is the 

mechanism responsible for making dyslipidaemia 

particularly hypertriglyceridemia and hypercholesterolemia 

predisposes pregnancy to pre-eclampsia if the relationship 

between lipid and pregnancy is only casual as observed in 

control subjects of this present work?     

 Physiological alteration of lipid metabolism in 

preeclamptic pregnancy might have been exaggerated to 

become pathologic to precipitate preeclampsia before foetal 

delivery because the control remained normolipidemic 

devoid of any pregnancy complications till foetus delivery 

and postpartum .This  observation aligns with the reports of  
34-37   that attributed a possible defect in the mechanism for 

adjusting physiologic hyper lipidaemia in pregnancy which 

might be a consequence of endothelial cell damage and  a 

precipitating factor of pre-eclampsia [38]-[39]. In this present 

study, the control subjects had physiological 

hypertriglyceridemia (tables3 and 6), a major index of 

metabolic syndrome which significantly predisposes to the 

development of pre-eclampsia [40], despite this, the controls 

were protected from coming down with preeclampsia before 

and after foetal delivery.  

Our observation of differentially regulated plasma lipid 

alterations particularly, hyperlipoproteinaemia (LDL-C), 

hypertriglyceridaemia and hypercholesterolaemia with 

hypertriglyceridaemia reported being mostly differentially 

disrupted have been observed in some studies to be elevated 

two to three folds in the disruption of lipid and lipoprotein 

profile in normal pregnancy which can further be complicated 

in preeclampsia[ 41]-[43]. Besides, the elevated 

concentration of very-low-density lipoprotein(VLDL) 

observed in this study (table 6, figure 6 ) has been linked with 
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hypertriglyceridemia which influences the entry of VLDL 

that transports endogenous triglyceride into circulation and 

thus gets deposited on the maternal uterine and renal vascular 

endothelium  and thus causing injury to it. 

The above theories may justify the mechanism behind the 

vulnerability of physiologic hyperlipideamia in pregnancy to 

preeclampsia. The observed exaggerated physiologic 

hypertriglyceridaemia might be due to the overproduction of 

estrogen in pregnancy associated with oestrogen 

elevation.[44] The exaggerated physiologic alterations of the 

lipids particularly triglyceride and cholesterol impressed us to 

speculate that dyslipidaemia has a link with the development 

of preeclampsia and might, therefore serve as an efficient 

biomarker for predicting and diagnosing preeclampsia 

(Tables 6&7. figures 1-4). We then proceeded to evaluate the 

strength and potentials of the differential alterations of the 

lipids in predicting future development pre-eclampsia with 

the multiple logistic regression statistics (table7). The result 

revealed that triglyceride only with the following statistics 

OR=29.952, CI=1.046-857.998, p< 0.004), (OR=8.2584, CI= 

7.169-9.5138, p<0.018), OR=3.9991, CI=6.851-2.3525, 

p<0.0110 at 1st, 2nd, and 3rd trimester respectively have 

significant predictive potentials for pre-eclampsia at 1st, 2nd 

and 3rd trimester with decreasing strength (OR) but with 

increasing probability (p-value) as the pregnancy advances in 

gestational age. The predictive potentials of cholesterol and 

other lipid fractions were insignificant and thus may not serve 

as biomarkers of preeclampsia. The result of the multiple 

regression analysis of the present study substantiates the 

correlation of  

dyslipidaemia particularly hypertriglyceridaemia as a 

biomarker of future development of pre-eclampsia as 

previously reported in some previous studies elevated 

triglyceride as a high-risk factor of preeclampsia, 

[30],[40-43] and also portends a possible risk factor for 

cardiovascular complications. This influenced us to 

proceeded to evaluate the risk of cardiovascular disease 

among subjects (CVD) by investigating the vulnerability of 

the preeclamptics to the development of coronary artery 

disease CAD) by calculating cardiac risk ratio (TC/HDL)) as 

a predictor of atherosclerosis in pregnancy (tables 3,4,6 

figures 6). Our observation shows a significant elevation of 

the cardiac risk ratio among the study group but with a 

sequential decrease in cardiac risk indices in both study and 

controls with advancing gestation age and postpartum. This 

signifies that preeclampsia and normotensive pregnancy are 

possibly protected from the risk of atherosclerosis with the 

study group been more protected (table 6, figure 6) and thus 

substantiating that pregnancy is immuned from the risk of 

atherosclerosis. This observation is consistent with previous 

reports that documented a continuous decrease in TC/HDL 

with advancing gestational age in pregnancy [24],[45]. The 

nnormotensive and preeclamptic pregnancies in this our 

study subjects had dyslipidaemia and altered TC/HDL ratio 

but are immuned from the risk of atherosclerosis. This   is at 

variance with the observations among the Caucasians where 

dyslipidaemia and altered TC/HDL ratio in pregnancy   are 

risk factors of atherosclerosis [33],[46]. 

V. CONCLUSION. 

We conclude that sequential alterations of lipids and its 

lipoprotein cholesterol fractions portends high-risk factor for 

the onset of preeclampsia in pregnancy. Significant 

dyslipidaemia particularly hypertriglyceridaemia at the early 

gestation age of 10.9 weeks makes pregnancy vulnerable to 

developing preeclampsia with increasing predictive 

potentials with advancing gestational age. Dyslipidaemia and 

altered cardiac risk factor (TC/HDL) does not predispose 

pregnancy to artherocsclosis in preeclamptic and 

normotensive pregnancies. 
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VI. RESULTS 

 

Results. Phase 1 

Table 1: Demographic Characteristics of Pre-eclamptic (Cases) and Normotensive (Controls) Pregnant Women and their Babies. 

Variables Cases 

(n=79) 

Controls 

    (n=80) 

t-value            p-value X
2 -

value              p-value 

 mean±sem mean±sem     

Mothers 

     Age (years 

*30±0.7 *29±0.5  .739   084   

     Age distribution (15-24) years 6 (8.6%) 9 (11.3%)  

 

 

 

 

 

2.969   0.05 

     Age distribution (25-34) years 49 (70%) 62 (77.5%) 

     Age distribution ≥ (35years) 15(21.4%) 9 (11.3%) 

     Gestation age (at term) (weeks) *35.7±0.0.4 *38.4±0.2 5.696 0.000   

Occupation:       

     Civil servant 35(43.8%) 36(51.4%)  

 

 

 

 

 

17.252 0.101 

     Self employed 23(32.9%) 21(26.3%) 

     Students 17(21.3%) 7(10%) 

     Applicants 0(0%) 5(6.3%) 

     House wife 4(5.7%) 2(2.5%) 

      Parity  *0.84±0.1 *0.68±0.1 0.978    0.33   

       

Mode of Delivery:       

     Safe Vaginal Delivery 13(18.6%) 56(70%)         39.752  0.000      

     Caesarian Section 57(81.4%) 24(30%)     

     Progression to Eclampsia 17(24.3%) 0(0%)   140.0 0.000   

     Mortality (Mother) 2(2.9%) 0(0%)    2.317   0.05 

     No of life babies  61(87.1%) 79(98.8%)   8.084     0.05 

     No of dead babies  9(12.9%) 1(1.3%)     

Babies       

Gender:      1.56     0.251 

     Male 31(44.2%) 43(53.8%)         

     Female 39(55.7%) 37(46.3%)     

  

Adeosun et. al., 2019 44 
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Table 2: Base line and post-partum Anthropometric and Clinical Characteristics of Pre-eclamptic and Normotensive Pregnant Women (phase 1) 

Variables                                 Pre eclamptics       Normotensives      t-value         P-value 

 n=79              n= 80       

Anthropometry 

BMI at 3rd trimester  29.6±6.4  28.3±5.0   p>0.17 

BMI at 3days postpartum 26.8±6.1  26.1±4.9   p>0.47 

Clinical 

Blood Pressure 

SBP at 3rd trimester 166±3.0  122±1.0   p<0.001 

DBP at3rd trimester 107±2.0  78±9.0    p<0.001 

SBP at 3days postpartum 142±2.0  114±1.0   p<0.001 

DBP at 3days postpartum 89±11.0  70±10.0   p<0.001 

Adeosun et. al.,2019 [ 44] 

 

Table 3. Comparative analysis of baseline values of Lipid profiles in Pre-eclamptics (Study) and Normotensives (Control) Pregnant Women at 3rd trimester and 3 days post-partum 

 
 

Table 4: Baseline value of Clinical and Biochemical Parameters of Mild and Severe preeclampsia 

Variables Mild Preeclampsia  

(N=25) 

mean±sen 

Severe Preeclampsia(N=45) 

mean±sen 

p-value 

Age 29..96±1.01 30.51±0.84 p>0.05 

Gestation age 36.84±0.61 35.13±0.56 p>0.05 

Systolic blood pressure(mm/Hg) 168.18±20.85 184.44±12.92 P<0.005 

Diastolic blood pressure(mm/Hg) 110.91±3.22 120.00±8.17 P<0.001 

Body Mass Index 29.82±1.45 29.43±0.87 p>0.05 
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Triglyceride (mmol/L) 1.6±0.1 1.5±0.1 p>0.05 

Total Cholesterol (mmol/L) 4.6±0.1 4.5±0.2 p>0.05 

HDL-Cholesterol (mmol/l) 1.8±0.1 1.7±0.5 p>0.05 

LDL-Cholesterol (mmol/L) 2.0±0.2 2.1±0.2 p>0.05 

VLDL-C 0.32±0.01 0.31±0.01 p>0.05 

CAD-Risk- Ratio (TC/HDL) 2.5±0.1 2.7±0.2 p>0.05 

Phase 2 

Table 5: Anthropometry and Clinical Characteristics of Pre-eclamptic (Cases) and Normotensive (Control) Pregnant Women at 1st, 2nd, 3rd Trimester, day 3- and 6-Weeks Post Delivery 

 

Variable Body Mass Index Systolic blood pressure (mm/hg)   Diastolic blood pressure 

(mm/hg)   

Micro albuminuria (g/L) 

Gest.Age Cases 

[10] 

mean±se

m 

Control 

[20] 

manse 

P-va

lue 

Cases 

[10] 

mean±se

m 

Control 

[20] 

manse 

p-valu

e 

Cases 

[10] 

mean±s

em 

Control 

[20] 

mean±se

m 

p-va

lue 

  Cases [10] 

     

mean±sem 

Control 

[20] 

mean±se

m 

p-value 

1st 

trimester 

28.7 ±2.4 27.1±1.

3 

p>0.

05 

116.0±3.4 111.5±2

.2 

p>0.05 69.0±3.

5 

67.5±2.2 p>0.

05 

2.7±0.5 

 

3.9±0.6 

 

p>0.05 

2nd trimester 30.6 ±2.7 29.3±1.

4 

p>0.

05 

145.0±6.2 111.0±3

.8 

P<0.0

0* 

93.0±6.

0 

65.0±2.0 P<0.

05* 

96.0±15.6 

 

8.6±0.7 

 

P<005* 

3rd trimester 31.8 ±2.7 30.5±1.

3 

p>0.

05 

149.0±3.8 109.0 

±3.7 

P<0.0

0* 

98.0±3.

3 

65.0±2.0 P<0.

000* 

263.5±23.1 

 

31.4±6.4 

 

P<0.00

5* 

3days post 29.8 ±2.8 28.4±1.

3 

p>0.

05 

130.0 ± 

3.7 

115.0 

±2.0 

P<0.0

0* 

89.0±3.

8 

69.5±2.2 P<0.

000* 

103±14.3 

 

11.3±2.5 

 

P<000* 

6days post 29. ±2.8 28.3±1.

3 

p>0.

05 

100.0±3.7 119.0± 

2.3 

P<0.0

5* 

63.0±2.

8 

74.0±1.9 P<0.

002* 

7.4±1.5 

 

1.4±0.2 

 

P<000* 

 

(Adeosun et al., 2019) [ 44] 
 

Table 6: Serum levels of the Plasma Lipids in Preeclamptics (Cases) and Normotensive (Controls) pregnancy from 1
st
    Trimester to 6 weeks post-partum. 

 
Variable Triglyceride (mmol/L) 

 

mean±sem 

Total Cholesterol (mmol/L) 

mean±sem 

HDL-Cholesterol(mmol/L) 

mean±sem 

LDL-Cholesterol 

mean±sem 

VLDL-Cholesterol; 

mean±sem 

 

CAD Risk Ratio 

TC/HDL 

Gest.Age Cases 

10 

Control 

20 

p-value Cases 

10 

Control 

20 

p-value Cases 

10 

Control 

20 

p-value Cases 

10 

Control 

20 

p-value Cases 

10 

Control 

20 

p-value Case  Control p-value  

1st 

trimester 

1.3±0.1 1.0±0.0 P<0.023* 3.7±0.3 3.3±0.2 P<0.03 1.6±0.0 1.7±0.0 P<0.009*     1.5±0.3 1.0±0.1 P<0.012 o.26±0.01 O,20±0.02 P<0.05 2.3±0.01 1.9±0.00 P<0.0.001 

2nd trimester 1.7±0.1 1.1±0.0 P<0.000* 4.2±0.3 3.5±0.1 P<0.020* 1.6±0.0 1.60±1.3 P>0.46 1.8±0.3 1.4±0.3 P<0.177 0.34±0.02 0.22±0.00 P<0.003 2.6±0.01 1.9±0.02 P< 0.05 
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3rd trimester 1.9±0.1 1.2±0.0 P<0.000 4.7±0.3 4.1±0.1 P<0.026 2.0±0.0 1.5±0.0 P<*0.000  

1.9±0.2 

 

2.0±0.0 

 

P>0.568 

0.38±0.01 0.24±0.0 P<0.05 2.4±0.01 2.7±0.00 P<0.01 

3days post 1.7±0.1 1.2±0.0   

p<*0.001 

4.1±0.0.2 3.8±0.2 P<0.02 1.7±0.0 1.6±0.0 P<0.046 1.7±0.2 1.7±0.2 p>0.947 0.34±0.00 0.24±0.00 P<0.05 2.3±0.01 2.2±0.02 p>0.05 

6days post 1.2±0.1 1.0±0.0 P<0.035* 3.7±0.2 3.1±0.1 P<0.010* 1.8±0.14 1.5±0.0 P<0.000* 1.3±0.2 1.2±0.1 p>0.594 0.24±0.03 0.20±0.02 p>0.05 2.1±0.00 1.9±0.02 p>0.05 

 

Table 7: Prediction of pre-eclampsia at different specificity levels of pregnancy with Logistic regression analysis of Triglyceride, Total Cholesterol, HDL-Cholesterol and 

LDL-Cholesterolat1st, 2
nd,

 and 3
rd

 trimester in Pregnancy complicated with Pre-eclampsia.  

Gestation age Variables Odds Ratio Confidence 

Interval 

P-value 

 

1
st
 trimester (10.9th week) 

 

Triglyceride 

 

29.952 

 

1.046-857.998 

 

0.047* 

 Total-cholesterol 0.181  0.000-3.8956 0.843 

 HDL-Cholesterol 0.000 0.000-122.127 0.094 

 LDL-Cholesterol 13.270 0.000-2.7458 0.764 

     

2
nd

 trimester (23.2nd week) Triglyceride 8.2584 7.169-9.5138 0.018* 

 Total-cholesterol 5.438 0.000-5.512 0.522 

 HDL-Cholesterol` 0.000 0.000-3.122 0.385 

 LDL-Cholesterol 0.000 6.851-2.325 0.530 

     

3
3rd

 trimester (34.5th week) Triglyceride 3.9991 6.851-2.3525  0.011* 

 Total-cholesterol 0.000 0.000-5.494 0.327 

 HDL-Cholesterol 1.807 0.000-5.481 0.169 

 LDL-Cholesterol 1.125 0.0000-5.186 0.312 
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Figure 1: Line graph showing the pattern of alteration of plasma Triglyceride in both control and study subjects from 1st trimester to 6 weeks post-partum. 
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Figure 2: Line graph showing the pattern of alteration of plasma Total Cholesterol in both control and study subjects from 1st trimester to 6 weeks post-partum. 

 

 
Figure 3: Line graph showing the pattern of alteration of plasma HDL-Cholesterol in both control and study subjects from 1st trimester to 6 weeks post-partum. 
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Figure 4: Line graph showing the pattern of Plasma LDL-Cholesterol in both control and study subjects from 1st trimester to 6 weeks post-partum. 

 

 
 

Figure 5: Line graph showing the pattern of Plasma V LDL-Cholesterol in both control and study subjects from 1st trimester to 6 weeks post-partum. 

 

 
Figure 6: Line graph showing the pattern of CAD   Risk Ratio in both control and study subjects from 1st trimester to 6 weeks post-partum 
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