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Abstract

Objective: The objective of the study is to evaluate and compare the lipid profile in normo-tensive
pregnancy and in pre-eclamptic pregnant women.

Methods: The study was a case-control study, conducted from January 2018 to June 2018. The sample
size was 90. Participants were recruited after fulfilling the selection criteria out of which, 45 were normal
pregnant females and 45 were pregnant females with Preeclampsia (PE). Participants were placed in
two groups namely A and B. Group A were 45 healthy pregnant females and group B were 45 preeclamp-
tic pregnant women. The biophysical parameters included age, weight, height and BMI. Blood pressure
was recorded through standard protocols. Blood was taken for lipid profile which includes Cholesterol,
Triglyceride and HDL-C, measured through enzymatic colorimetric (CHOD-PAP) method, Glycerol-3-
Phosphate Oxidase Phenol Aminophenanzone (GPO-PAP) method and Cholesterol Oxidase-Phenol
Aminophenazone (CHOD-PAP) method respectively, however; LDL-cholesterol was calculated through
Friedewald's formula. Urinary protein was measured through URS Strips through semi-automated
analyser CYBOW reader 300. Data was statistically analysed through IBMSPSS software version 20 with
the help of one-way analysis of variance (ANOVA) analysis, Tukey'sHSD test, independent sample t-test
and Pearson correlation analysis by considering p-values 0.05 as a significant.

Results: The results of the study revealed significant raise in lipid profile of pregnant women with preeclamp-
sia than in normotensive pregnant women including cholesterol, Triglyceride, HDL-C and LDL-C.
Conclusion: The study concluded that dyslipidaemia or hyperlipidaemiain early pregnancy could be one of the
reasons of developing preeclampsiain late pregnancy and risk of being hypertensive in advanced age.
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Introduction

Preeclampsia is termed when a pregnant
woman has high blood pressure, protein in her
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urine, and swelling in her legs, feet, and
hands.Increased blood pressure (B.P) in second tri-
mester of pregnancy, after 20 weeks of gestation is
diagnosed as preeclampsia. It ranges from mild to
severe. It usually happens late in pregnancy, though
it can come after delivery when it is termed as
postpartum preeclampsia. Preeclampsia is poten-
tially a major concern of pregnancy that contributes
to the mortality and morbidity of both mother and
the foetus. It complicates around 8-10% of pregnan-
cies'. It has been estimated that approximately
50,000 women die annually from preeclampsia
around the world?. It has severe impact on maternal
and fetal lives, indicative of high frequency of around
19% in a Pakistani women community’. Around 01
in 89 women dies just due to maternal
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comorbidities during pregnancy, either with preec-
lampsia or eclampsia®. The country ranked third glo-
bally due to having a burden of child and maternal
mortality*. The most effective treatment of preec-
lampsia is to deliver the baby or expedite delivery.
After delivery symptoms of preeclampsia persist for
1 to 6 weeks or more after delivery. Detection of
preeclampsia early may decrease the chances or
risks of long-term complication of mother and baby
both.

It is an altered physiological response of preg-
nancy in which B.P is 2140 / 90 mm Hg combined
withproteinuria =300 mg/24 hours, as defined by
the American Congress of Obstetricians and
Gynaecologists (ACOG)>.

Preeclampsia mostly occurs in the last trimes-
ter of the pregnancy however; it appears to be
emerging in the mid of the second trimester i.e. be-
tween 14 to 20 weeks. Women with strong family
history of hypertension or preeclampsia in mother
are at the high risk of developing the disease’.

In the absence proper treatment preeclampsia
may progress to eclampsia with kidney and liver in-
volvement, pulmonary edema, cardiovascular acci-
dent CVA (stroke) or even mortality. However,
growing fetus can be at a risk of intrauterine growth
restriction, prematurity to still birthS. Preeclampsia
can also lead to cardiovascular disease in mother in
her later life®.

Disturbed lipid profile in early pregnancy in-
creases the likelihood of having preeclampsia. This
tendency of hyperlipidemia could be one of the rea-
sons of developing preeclampsia. Dyslipidemia or
hyperlipidemia is termed when an abnormal amount
of lipids (e.g. triglycerides, cholesterol and/or fat
phospholipids) are raised in the blood. Total choles-
terol (TC) and triglycerides (TG) are important as
these values tell the total circulating lipoproteins
(low density lipoprotein LDL, intermediate density li-
poproteins IDL, very low density lipoprotein VLDL,
high density lipoprotein HDL and chylomicrons) in
the blood, total cholesterol (TC) and HDL choles-
terol can be measured in the non-fasting state, but

most patients should have all lipids measured while
fasting (usually for 12 hours) for maximum accuracy
and consistency. Preeclamptic women usually have
significant variations in lipid parameters in early
pregnancy and are more susceptible to lipoprotein
oxidation as compared to other women’. These
variations might occur as a result of hormonal im-
balance during pregnancy, which usually revert back
soon after delivery®.

Changes in maternal endothelium is a classi-
cal hallmark of pregnancy induced hypertension or
preeclampsia®. The endometrial changes in preec-
lampsia are due to alteration of factors, responsible
for endothelial function, these are anticoagulation
and procoagulation factors, fibronectin levels and
lipid contents within endothelial cells leads to de-
crease release of prostacyclin andincreased oxida-
tive stress. It is a proposed pathophysiological
mechanism in preeclampsia®.

Obesity or increased gain of weight in preg-
nancy is an independent risk factor for the develop-
ment of placental endothelial dysfunction and
preeclampsia. The probability of developing preec-
lampsia in pregnancy increases, when BMI is 21,
whereas it is approximately doubled at a BMI of 26,
and tripled at a BMI of 30°.

However, the lipidslevels alternation in preg-
nant women is also one of the characteristic fea-
tures of preeclampsia’™. So it could be suggested
that hyperlipidemia and obesity are inter-related to
cause preeclampsia and predisposes it. Therefore
hyperlipidemia and elevated BMI are the major risk
factors for preeclampsia®.

Among hyperlipidemic women, mothers with
hypertriglyceridemia are more prone to develop se-
vere cases of preeclampsia. A meta-analysis study
also highlighted that women with preeclampsia had
significantly higher levels of triglycerides than preg-
nant women with normal blood pressure (BP)'.

Many studies have indicated a dyslipidemic
pattern of increased triglycerides; cholesterol and
low density lipoprotein (LDL) along with decreased
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high density lipoprotein (HDL) concentrations in
preeclampsia’?.

Although many studies have shown a shift to-
ward a hyperlipidemic profile, but results are not
consistent. Therefore, the present study will investi-
gate the association of plasma lipid levels including
cholesterol, triglycerides, low density lipoprotein
(LDL-C) and high density lipoprotein (HDL-C) levels
among normal pregnant and preeclamptic pregnant
women and compare the results among these
groups. Hyperlipidemia in preeclampsia could be
one of the factor causing basis of increased risk of
being hypertensive in advanced age. It needs further
research for establishing and revealing facts.

Subjects & Methods

The study was a case control study, con-
ducted in Physiology Dept. of BMSI in collaboration
with Gynae & Obstetrics Unit |, Jinnah Post gradu-
ate Medical Centre (JPMC) Karachi. The study was
conducted from January 2018 to June 2018. Partici-
pants of the study were selected from the OPD of
Unit Il, Gynae & Obstetrics. Sample size was cal-
culated through online software (http://openepi.com/
Menu/OE_Menu.htm), after taking prevalence 5.6%
and 95% confidence interval with bond of error 5%.
The sample size was 90 out of which 45 were nor-
mal pregnant females and 45 were Preeclamptic
pregnant women. A written consent was taken from
each participating subject. The acquired data was
recorded as per designed format on the prescribed
questionnaire. Inclusion criteria for cases included,
gestational age more than 20 weeks which were di-
agnosed as pre-eclamptics and for controls; normal
healthy pregnant females of more than 20 weeks of
gestation without any medical problems. Likewise
known hypertensive, patients with type 1 and type 2
diabetes mellitus, thyroid problems and any sys-
temic diseases like renal or hepatic diseases were
excluded from the study. The participants were
placed in two groups, group A included 45 normal
pregnant women and group B consisted of 45 preg-
nant women with preeclampsia. The biophysical pa-
rameters including age in years, weight was

measured in kilograms through digital platform
whereas the height was measured bare footed by
stadiometer, which was further converted
intometers. The BMI was then calculated by divid-
ing the individual's weight in kilograms (kg) with the
square of her height in meters (m). BMI 18.5 - 24.9
is considered as normal weight, 25 - 29.9 as over
weight (non-obese) and BMI 30 and above was con-
sidered as obese (ACOG, 2013). The blood pres-
sure was measured by mercury
sphygmomanometer (Certeza CR-2002L). Choles-
terol was measured by enzymatic colorimetric
(CHOD-PAP) method using kit Cat. No. A 10085,
manufactured by Merck, France. Triglyceride was
determined by using Glycerol-3-Phosphate Oxidase
Phenol Aminophenanzone (GPO-PAP) method, Kit
Cat No. A 130016, by Merck, France. HDL-choles-
terol was determined by using Cholesterol Oxidase-
Phenol Aminophenazone (CHOD-PAP) method by
photometric system, kit Cat. No. CH 203 manufac-
tured by Randox Laboratories, UK. LDL-cholesterol
was calculated according to Friedewald's formula
and urinary protein was measured through URS
Strips, manufactured by Cortez Diagnostics Urine
Reagent Strips (URS) for urinalysis, through semi-
automated analyser CYBOW reader 300.

Data was statistically analysed through
IBMSPSS software version 20 with the help of one-
way analysis of variance (ANOVA) analysis,
Tukey's HSD test, independent sample t-test and
Pearson correlation analysis by considering p-val-
ues 0.05 as a significant.

Results

In Table 1, the baseline characteristics of the
90 study participants both group A and B were de-
picted as mean and SD. The age of participants
has non-significant difference in both the groups
(group A = 28.70 = 5.45, group B = 29.93  2.61).
In weight of two groups there was significant (p-val-
ues 0.05) difference in group A and B (in group A =
56.70 + 5.83 and in group B = 65.10 = 3.13). There
was non-significant difference regarding height of
two groups (in group A 2.60 + 0.14 and ingroup B
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2.56 = 0.09). BodyMass Index showed significant
difference in two groups (in group A= 21.60 + 1.28,
in group B= 30.03 £ 1.10). Regarding gestational
period, there was significant (p-values 0.05) differ-
ence in two groups (in group A= 23.07 + 1.01 and
in group B= 14.90 + 1.09).

In Table 2, the lipid parameters of both the
groups were depicted as mean and SD. The cho-
lesterol of the participants across the groups was
significantly raised (in group A= 204.23 + 8.61 and
group B= 217.47 £ 11.17). The triglyceride levels
were also having significant difference (in group A=
223.60 + 13.80 and in group B= 372.03 + 41.62).
The low-density lipoprotein cholesterol (LDL - C) lev-
els also showed significant differences among the
groups (in group A= 142.37 + 10.39 and in group B
=173.33 + 9.90). The high density lipoprotein cho-
lesterol (HDL - C) levels showed non-significant dif-
ferences across the groups. (group A= 36.10+1.40
and group B= 37.47 = 1.74). The results of one-way
ANOVA showed significant (P-value <0.05) differ-
ences for all lipid parameters among the two
groups.

Discussion

The preeclampsia is the major cause of ad-
verse neonatal and maternal outcomes including
growth restrictions, low neonatal birth weight and
preterm deliveries's. Therefore, BMI was considered
as one of the measure to evaluate obesity and the
related health risks. It mainly depends on the pres-
ence of the fat percentage in the body, which could
result in insulin resistance, heart problems and in-
crease blood pressure in long run''5, Preeclamp-
sia is a multisystem disorder which can result in
life threatening eclampsia if left untreated’®.

The present study revealed that the increased
values in lipid profile parameters in pre-eclamptic
pregnant females were perceived to be associated
or can result in the occurrence of preeclampsia.

It has been estimated in a study that preec-
lampsia is one of the cause of early terminations
and occurrence of maternal hypertension on long

run'’. The findings were also supported in another
study which stated that in early age and family his-
tory was found to be positively associated with
preeclampsia’®.

It was found that BMI has significant associa-
tion with preeclampsia. A study estimated high inci-
dence of having preeclampsia in women with
obesity in contrast to others'. The fact that higher
grade of obesity tends to result in more severe form
of preeclampsia was also highlighted by Sohlberget
al?*. A study also highlighted the likelihood of hav-
ing preeclampsia and stated that women with lower
BMI than normal, had 28% lower risk of developing
the disease while a unit increase in the pre-preg-
nancy BMI, can increase the likelihood of acquiring
a disease by 0.43%"6.

In terms of mean gestational weeks Zaman et
al identified in a study that progression in the ges-
tational weeks enhances the severity of preeclamp-
sia particularly in obese women than the lean
ones?'. The results are also helpful in the early di-
agnosis of the severity of preeclampsia and preven-
tion from the adverse perinatal outcomes. The
preeclampsia in second trimester was considered
as the severe one and in late third trimester or 37
weeks termed as mild preeclampsia. On the basis
of the number of gestational weeks and the severity
of preeclampsia, delivery can be planned to mini-
mize the maternal risks and maximize the good
outcomes?.

Table 2 showed greater variations (p
value<0.05) in the lipid parameters among the
groups. In group B the significant difference was ob-
served in the cholesterol and LDL concentrations
while highly significant difference was observed in
triglyceride concentration in comparison with group
A. However, non-significant changes were identified
in HDL concentrations in the both groups of present
study. Group B has the higher value for triglyceride,
cholesterol and LDL than group A. Previously in-
creased serum cholesterol, TG, LDL & decreased
high density lipoprotein concentrations particularly
in the 3™ trimester of pregnancy were observed by
many studies, suggested abnormal metabolism dur-
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ing pregnancy?®. A study found significant associa-
tion between increased BMI and dyslipidemia as
well and stated that women with increased BMI and
older age had raised levels of serum cholesterol, TG
and LDL and declined HDL levels. This was also
proved in another study which stated that obesity
has positive association with increased cholesterol,
TG and LDL and decreased HDL levels?*.

A study estimated different parameters of lipid
profile and found significant rise in serum choles-
terol, triglyceride and low-density lipoprotein con-
centrations in preeclamptic pregnancies®. However,
Aziz & Mahboob found raised triglyceride and de-
clined HDL concentrations associated with preec-
lampsia’. The raised concentrations of serum
cholesterol and low-density lipoprotein and declined
concentrations of high density lipoprotein were also
highlighted by Aljaffar?s. It has also been highlighted
that the increase in total cholesterol >205mg/dl and
increase in triglyceride >133mg/dl can lead to the
3.6 and 4.1 folds increase in the likelihood of having
preeclampsia respectively?%?8, Consistent higher
TG concentrations in association with hypertension
are also a major contributing factor in preeclamp-
sia?’?°, Further studies are required to revealed the
basis of changes on molecular level.

Conclusion

The study concluded that hyperlipidemia or
dyslipidemia has association with preeclampsia as
the preeclamptic women had variations among total
lipids in early pregnancy, Cholesterol, Triglyceride
(TG), and HDL-Cholesterol and LDL-Cholesterol lev-
els in contrast to pregnant women with normal
blood pressure. This tendency also shows the rea-
son of increased chances to become hypertensive
in advanced age.
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Table 1. Baseline Characteristics of Studied Samples (n=90)

Parameters Group
A B
Mean SD Mean SD
Age (years) 28.70 5.45 29.93 261
Weight (kg) 56.70 5.83 65.10 313
Height (m) 2.60 0.14 2.56 0.09

Body Mass Index (kg/m?)  21.60 128 30.03*  1.10
Gestational Period (weeks) 23.07 1.01 1490 1.09

* (p value<0.05) significant difference among the two groups.

Table 2. Comparison of Lipid Parameters within Groups

Parameters Group
A B
Mean SD Mean SD
Cholesterol (mg/dl) 204.23 8.61 2747 1MA7
TG (mg/dl) 223.60 1380  372.03* 4162
LDL (mg/dl) 142.37 1039 173.33* 990
HDL (mg/dl) 36.10 1.40 3547 1.74

* (p value<0.05) significant difference among the two groups.
** (p value<0.05) highly significant difference among the two groups.

References

1.

Mahmood A, Nusrat, Memon F. Lipid Profile Ab-
normalities in  Women with Pre-Eclampsia
[Online]. Ann Pak Inst Med Sci 2017;13(3):263-
266. Available from:https://apims.net/apims_old/
Volumes/Vol13-3/10 -
LIPID%20PROFILE%20ABNORMALITIES%20IN%20
WOMEN%20WITH%20PRE-ECLAMPSIA.pdf. Ac-
cessed on: 7th January 2020

Shamsi U, Saleem S, Nishter N. Epidemiology
and risk factors of preeclampsia; an overview of
observational studies [Online]. Al Ameen J Med
Sci 2013;6(4):292-300. Available from: https://
pdfs.semanticscholar.org/06ac/
70c07e5309e2c7¢ch20819ff2a214579df2e1.pdf.
Accessed on: 7th January 2020

Shamsi U, Hatcher J, Shamsi A, Zuberi N, Qadri
Z, Saleem S. A Multicentre matched case control
study of risk factors of Preeclampsia in Healthy
women in Pakistan. BMC Womens Health
2010;10:14. [doi: 10.1186/1472-6874-10-14]

Khowaja AR, Qureshi RN, Sheikh S, Zaidi S,
Salam R, Sawchuck D, et al. Community's per-
ceptions of pre-eclampsia and eclampsia in
Sindh Pakistan: a qualitative study [Online]. Re-
productive Health 2016;13(Suppl 1):36. Available
from: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC4943481/# _ffn_sectitle. Accessed on: 7th
January 2020. [doi: 10.1186/s12978-016-0136-x]

Spracklen CN, Smith C J, Saftlas AF, Robinson
JG, Ryckman KK. Maternal Hyperlipidemia and

Volume No. 24 (4), December 2019

235



Naseema Ahmed Jan, Raana Mahmood, Nosheen Wasi, Naila Ahmad Jan, Nargis Anjum, Huma Salahuddin

10.

11.

12.

13.

the Risk of Preeclampsia: A Meta-Analysis. Am J
Epidemiol. 2014;180(4):346-358. [doi: 10.1093/
aje/kwu145]

Brown MC, Best KB, Pearce MS, Waugh J,
Robson SC, Bell R. Cardiovascular disease risk
in women with pre-eclampsia: systematic review
and meta-analysis. Eur J Epidemiol 2013; 28:1-
19. [doi: 10.1007/s10654-013-9762-6]

Aziz R, Mahboob T. Pre-Eclampsia and Lipid Pro-
file [Online]. Pak J Med Sci 2007; 23:5. Available
from: http://www.pjms.com.pk/issues/octdec107/
pdf/lipid.pdf. Accessed on: 7th January 2020

Anuradha R, Durga T. Estimation of Lipid Profile
among Preeclampsia Woman by comparing with
Normal Pregnancy [Online]. International Journal
of Contemporary Medical Research 2016;3:7.
Available from:https://www.ijcmr.com/uploads/7/7/
4/6/77464738/ijcmr_714_jun_21.pdf Accessed
on: 7th January 2020.

Sharami SH, Tangestani A, Faraji R, Zahiri Z,
Amiri A. Role of dyslipidemia in preeclamptic
overweight pregnant women [Online]. Iran J
Reprod Med 2012; 10(2):105-112. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC4163271/#__ffn_sectitle. Accessed on: 7th
January 2020.

Setareh A, Mitra MG, Sedigheh B, Shoaleh S,
Vahid Y,Siroos S. Maternal Plasma Lipid Concen-
trations In First Trimester Of Pregnancy And Risk
Of Severe Preeclampsia [Online]. Pak J Med Sci
2009;25:4. Available from: https://
www.pjms.com.pk/issues/julsep09/abstract/
article7.html. Accessed on: 7th January 2020.

Gallos ID, Sivakumar K, Kilby MD, Coomarasamy
A, Thangaratinam S, Vatish M. Pre-eclampsia is
associated with, and preceded by,
hypertriglyceridaemia: a meta-analysis. BJOG
2013;120:1321-1332. [d0i:10.1111/1471-
0528.12375]

Riaz M, Nawaz A, Masood SN, Fawwad EA, Basita
A, Sheraf AS. Frequency of gestational diabetes
mellitus using DIPSI criteria, a study from Paki-
stan [Online]. Clinical Epidemiology and Global
Health 2018;7(2):218-221. Available from: https://
www.sciencedirect.com/science/article/abs/pii/
S22133984183006297?via%3Dihub. Accessed on:
7th  January 2020. [https://doi.org/10.1016/
j.cegh.2018.06.003]

Gupta S, Verma M, Singh K. Does LDL-C Estima-
tion Using Anandaraja's Formula Give a Better
Agreement with Direct LDL-C Estimation than the
Friedewald's Formula? [Online]. Ind J Clin
Biochem 2012;27(2):127-133. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC3358371/#!po=67.6471. Accessed on: T7th
January 2020. [doi: 10.1007/s12291-011-0186-3]

14.

15.

16.

17.

18.

19.

20.

21.

22.

McCarthy EA, Strauss BJG, Walker SP, and
Permezel M. Determination of Maternal Body
Composition in Pregnancy and Its Relevance to
Perinatal Outcomes.Obstet Gynecol Surv
2004;59:10. [DOI: 10.1097/
01.0gx.0000140039.10861.91]

Renz PB, Cavagnolli G, Weinert LS, Silveiro SP,
Camargo JL. HbA1c Test as a Tool in the Diagno-
sis of Gestational Diabetes Mellitus [Online].
PLoS ONE 2015;10 (8):e0135989. Available from:
https://journals.plos.org/plosone/
article?id=10.1371/journal.pone.0135989. Ac-
cessed on: 7th Januray 2020. [https://doi.org/
10.1371/journal.pone.0135989]

Fan C, Wu Z, Tang Y, Huang X, Wang S.
Prepregnancy Body Mass Index And The Risk Of
Preeclampsia: A Meta-Analysis Of Cohort Studies.
Int J Clin Exp Pathol 2016;9(3):3070-3082. Avail-
able from: https://pdfs.semanticscholar.org/a786/
9d942051ed118e7cc8914ada56f2d9afd29d.pdf.
Accessed on: 7th January 2020.

Lamminpaa R, Vehvildinen-Julkunen K, Gissler M,
Heinonen S. Preeclampsia complicated by ad-
vanced maternal age: a registry-based study on
primiparous women in Finland 1997-2008. BMC
Pregnancy Childbirth 2012;12:47. [doi: 10.1186/
1471-2393-12-47]

Tessema GA, Tekeste A, Ayele TA. Preeclampsia
and associated factors among pregnant women
attending antenatal care in Dessie referral hospi-
tal, Northeast Ethiopia: a hospital-based study
[Online]. BMC Pregnancy Childbirth 2015;15: 73.
Available from: https://
bmcpregnancychildbirth.biomedcentral.com/ar-
ticles/10.1186/s12884-015-0502-7. Accessed
from: 7th January 2020.

Mrema D, Lie RT, @stbye T, Mahande MJ, Daltveit
AK. The association between pre pregnancy body
mass index and risk of preeclampsia: a registry
based study from Tanzania [Online]. BMC Preg-
nancy Childbirth 2018;18:56. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC5822591/#__ ffn_sectitle. Accessed on: 7th
January 2020. [doi: 10.1186/s12884-018-1687-3]

Sohlberg S, Stephansson O, Chnattingius S,
Wikstrom AK. Maternal Body Mass Index, Height,
and Risks of Preeclampsia. Am J
Hypertens2012;25:1. [doi: 10.1038/ajh.2011.175]

Zaman N, Taj N, Rehman MZ, Ehsan Ullah,
Fatima N. Comparison of Development of Pre-Ec-
lampsia in Second and Third Trimester in Obese
versus Non-Obese Pregnant Women [Online].
PJMHS  2013;7:1. Available from: https:/
pdfs.semanticscholar.org/3084/
d9459d9f758407a3c95a31eb7cdb499eaab4.pdf.
Accessed on: 7th January 2020.

Shields LE. Special Circumstances: Severe
Preeclampsia at < 34 Weeks. CMQCC Preec-

236

Annals Abbasi Shaheed Hospital & Karachi Medical & Dental College



Evaluation and Comparison of Lipid Profile in Pregnancy and Preeclampsia

23.

24,

25.

26.

lampsia Toolkit [Online]. Preeclampsia Care
Guidelines 2013; CDPH-MCAH. Available from:
https://www.cmqcc.org » resource > download. Ac-
cessed on: 7th January 2020.

Ekhator CN, Ebomoyi MI. Blood glucose and se-
rum lipid profiles during pregnancy [Online]. Afri-
can Journal of Diabetes Medicine 2012;20:1.
Available from: http://indexmedicus.afro.who.int/
aim/opac_css/doc_num.php?explnum_id=72468.
Accessed on: 7th January 2020.

Ugwuja El, Ogbonna NC, Nwibo AN, Onimawo IA.
Overweight and Obesity, Lipid Profile and Athero-
genic Indices among Civil Servants in Abakaliki,
South Eastern Nigeria [Online]. Ann Med Health
Sci Res2013;3:1. Available from: https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC3634213/
#_ffn_sectitle. Accessed on: 7th January 2020.
[doi: 10.4103/2141-9248.109462]

Klop B, Elte JWF, Cabezas MC. Dyslipidemia in
Obesity: Mechanisms and Potential Targets. Nutri-
ents  2013; 5:1218-1240. [doi: 10.3390/
nu5041218.]

Aljaffar AGY. A Study of Serum Lipid Profile among
Obese and Non-Obese Individuals: A Hospital

27.

28.

29.

based Study from Karbala, Iraq [Online]. Interna-
tional Journal of Contemporary Medical Research
2018; 5:4. Available from: https://www.ijjcmr.com/
uploads/7/7/4/6/77464738/ijcmr_1965_v2.pdf. Ac-
cessed on: 7th January 2020.

Enquobahrie DA, Williams MA, Butler CL,
Frederick 10, Miller RS, Luthy DA. Maternal
Plasma Lipid Concentrations in Early Pregnancy
and Risk of Preeclampsia. Am J
Hypertens2004;17:574-581. [DOI: 10.1016/
j.amjhyper.2004.03.666]

Addo VN. Body Mass Index, Weight Gain during
Pregnancy and Obstetric Outcomes [Online].
Ghana Med J2010; 44:2. Available from: https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC2994149/
#_ ffn_sectitle. Accessed on: 7th January 2020.
[doi: 10.4314/gmj.v44i2.68886]

The American College of Obstetrician and Gyne-
cologists (ACOG). Hypertension in pregnancy. Re-
port of the American College of Obstetricians and
Gynecologists' Task Force on Hypertension in
Pregnancy.. Obstet Gynecol 2013;122:5. [DOI:
10.1097/01.A0G.0000437382.03963.88]

Volume No. 24 (4), December 2019

237



