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Abstract

Background and objectives: Normal pregnancy is associated with disturbances in vari-
ous biochemical values .The purpose of this study was to determine whether normal preg-
nancy is associated with any abnormalities of lipid profile .

Methods: This prospective study evaluated lipid profile in 45 primigravid women during
normal gestation (in the first & third trimester) and in 30 non-pregnant age matched con-
trols for the period of December 2008-— May 2009

Results: Pregnant women exhibit a significant increase in mean serum cholesterol con-
centration 226.5 (S.D.42.2) mg/dL in the first trimester when compared with non-pregnant
controls 167.9 (27.7) mg/DIl. The serum cholesterol increased significantly throughout ges-
tation to a mean of 316.6 (54.8) mg/dL in the third trimester compared with the first trimes-
ter. Triglyceride panel in the first trimester had been similar to those of controls. However,
by the third trimester the mean triglyceride concentration had revealed a double value of
227.7 (47.4) mg/dL; compared with the first trimester. There was no significant difference
in the LDL level in first trimester when compared to control group. Nevertheless, it in-
creased significantly, from 93.6 (11.9) mg/dL during the first trimester to 178.6 (18.5) mg/
dL in the third trimester

Conclusion: Atherogenic lipid profile develops during normal gestation. The future S|gn|f|-
cance of these changes remains to be determined. They may have important implications
for the mother and fetus
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have lower level of LDL and this may be
due to the influence of oestrogen, however,
some studies® proved that hormone re-
placement therapy in postmenopausal
women seems to promote the formation of
LDL laden foam cells. Normal pregnancy is
associated with high concentrations of oes-
trogens and some form of insulin resis-

Introduction

Low-density lipoprotein (LDL) is an impor-
tant risk factor for coronary heart disease,
as it can be oxidized, taken up by macro-
phages, to become engorged and form
foam cells. These foam cells often become
trapped in the walls of blood vessels and

contribute to atherosclerotic plaque forma-
tion, initiating endothelial dysfunction and
thereby promotlng atherogenesis in a vari-
ety of ways. 'Although high triglyceride
concentrations are largely responsible for
promoting the formation of LDL particles 2,
both insulin resistance * and oestrogens (in
women) play a major role in disturbing lipid
profile. Premenopausal women tend to

tance, both may contribute to disturbed
lipid profile especially in the latter half of
pregnancy. ° This effect is exaggerated in
preeclampsia, and high levels of LDL have
been implicated in the pathogenesis of
preeclampsia & pregnancy induced hyper-
tension. ® In the present paper we investi-
gate the changes in lipids profile in a group
of normal pregnant women to determine
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whether a change to a more atherogenic
lipid profile is an inevitable consequence of
normal pregnancy.

Methods

Fasting serum lipids (cholesterol, triglyc-
eride& LDL) were analyzed prospectively in
45 women with normal pregnancy (in the
first & third trimester), and in 30 age-
matched non-pregnant controls  (21-39
years of age) in the maternity teaching hos-
pital /Erbil city-Kurdistan region- north of
Iraq , from December 2008 to May 2009.
12 hours fasting venous blood was sam-
pled and serum separation was carried out
by low-speed centrifugation (3000 g for 15
min) then serum lipid profile was assessed
using bt 35i auto analyzer.
Pregnant women with hypertension, diabe-
tes mellitus, anemia or any other medical
conditions were excluded from this study
and those who are on medications apart
from those who routinely administer iron-
folic acid supplements as part of normal
pregnancy prescription. Formal consent
was obtained from all candidiates.
Statistics:

The statistical significance of differences
between groups was determined by the
unpaired Student's t test, and the level of
significance was taken as P<0.05

Results

The mean serum total cholesterol concen-
tration was significantly higher in the preg-
nant women during the first trimester [226.5
(S.D. 42.2) mg/dL] than in the control group
[167.9 (27.7) mg/dL; P<0.05]. Serum cho-
lesterol increased progressively during
pregnancy, to a mean concentration of
316.6 (54.8) mg/dL in the third trimester
(P<0.05 compared with the first trimester).
In seven women, serum cholesterol ex-
ceeded 348.0 mg/dL during the third tri-
mester. On average, mean cholesterol in-
creased by 40 % during gestation. Triglyc-
erideconcentrations in the first trimester
were almost similar to the normal range
observed in the non-pregnant controls.

By contrast, in the third trimester the figure

was almost doubled [227.7 (47.4) mg/dL;
P<0.05 compared with the first trimester].
In nine women, triglyceride concentrations
exceeded 309.5 mg/dL in the third trimes-
ter . There was no significant changes in
LDL in first trimester when compared with
non-pregnant controls, but there was dra-
matic increase, from 93.6 (S.D. 11.9) mg/
dL during the first trimester to 178.6 (18.5)
mg/dL in the third trimester (P<0.05 com-
pared with the first trimester) . These
change in LDL & serum triglycerides during
pregnancy were closely matched.
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Table 1: Lipid profile in pregnant women compared with non-pregnant controls

Subjects Total cholesterol (mg/dL) Triglyceride (mg/dL)  LDL(mg/dL)
Controls N=30 167.9 (27.7) 91.6(16.1) 82.4 (8.5)
First trimester N=45 226.5 (42.2) * 108.5 (26.9) 93.6 (11.9)

Third trimester N=45 316.6 (54.8) *©

227.7 (47.4) *° 178.6 (18.5)*

Values are means (S.D.) for N=45 women in each trimester, and for N=30 controls.
* P< 0.05 compared with controls, ¢ P < 0.05 compared with the first trimester

Cholesterol
Triglyceride

O Nonpregnant
1stTrimester

M 3rdTrimester

LDL

Figure 1: Levels of cholesterol, triglyceride, LDL

Discussion

The results of this study are almost consis-
tent with other studies which revealed a
significant increase of serum lipids during
the course of normal pregnancy; serum
cholesterol and triglycerides have been
found in many studies to increase by more
than 25 % and 100 % respectively. "
Many studies have attributed the increment
in serum lipids concentrations to be posi-
tively correlated with the increase of oestro-
gens, progesterone, human placental lacto-
gen, insulin levels and insulin resistance
throughout the whole period of gestation.”*
Although the significance of these changes
aare uncertain, they are possibly related
to the maintenance of nutrient fuel
to the mother and fetus.'®"

The triglycerides on the other extreme are
important sources of lipid fractions, & are
major determinant of LDL, accounting for
40-60 % of the variability of this fraction in
the plasma. ™' Those LDL particles, at
higher concentrations precipitate & pene-
trate the arterial intima, to be oxidized &
engulfed by macrophages to create foam
cells, initiating the process of atherogene-
sis. This may explain their identification as
an independent risk factor for coronary
heart disease.’>" Pregnancy provides a
remarkable opportunity to observe
changes in LDL dysregulation in relation to
a progressive increase in triglycerides. This
study clearly demonstrated as the preg-
nancy progresses plasma triglycerides in-
creased, paralleled by a dramatic increase
in the LDL, suggesting an atherogenic lipid
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profile change. Several factors during ges-
tation may promote this change. For exam-
ple, pregnancy is associated with a pro-
gressive increase in oestrogen level; in ad-
dition, although fasting insulin levels was
normal during the first half of pregnancy, it
rose after week 23 only to reach a plateau
at week 31."®" Relative insulin resistance
is a feature of late gestation and this may
also contribute to abnormal lipid profile,
since insulin normally is lipidogenic'®
The changes in lipid profile observed dur-
ing pregnancy may be of potential impor-
tance for a woman's long-term health. Ele-
vated serum cholesterol, LDL & triglyc-
erides are classified as an independent risk
factor for future coronary heart disease in
women.""® During pregnancy all women
develops a transient hyperlipidaemia and a
significant proportion go on to develop hy-
pertension associated with pre-eclampsia,
gestational diabetes and maternal obesity.
The long-term consequences of these con-
ditions on coronary heart disease are not
clear at moment; however, there is an in-
creased prevalence of angina, cholesterol
gallstones, diabetes and obesity in post-
menopausal women who have had several
pregnancies’®® as compared to nullipa-
rous. The change in serum cholesterol dur-
ing pregnancy is associated with parity so
that, for each additional previous preg-
nancy, a further increase in cholesterol of
around 4.5-7 mg/dL is observed. # Further-
more, it is not clear whether; post partum,
serum lipids normalize completely in multi-
parous women who are at increased risk of
cardiovascular disease.

Conclusion

This study demonstrated that normal preg-
nancy is associated with a significant in-
crease in cholesterol, LDL and triglyc-
erides. By the third trimester, most women
have a lipid profile considered to be highly
atherogenic when compared to the non-
pregnant state. This represents a transient
disturbance which reverts to normal after
delivery. The long term consequences of
multiple pregnancies on lipid profiles

remains to be determined.
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