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EFFECT OF PREGNANCY ON THE LIPID PROFILE IN EGYPTIAN WOMEN
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ABSTRACT

Background:Blood lipid concentration increase significantly during pregnancy. The increased progesterone in the 2™
half of pregnancy may act to reset the lipostat in the hypothalamus. There is conflicting evidence for an association
between parity and the risk of cardiovascular disease in women. Previous studies have reported a decline in HDL
cholesterol up to 10 years after the first pregnancy.Objective: To detect the effect of pregnancy on the lipid profile
during normal pregnancy in the different trimesters.Patients andMethods: This study included 100 cases; 80 pregnant
women and 20 healthy non-pregnant women matched for age as control. All patients subjected to: Compete history
taking and clinical examination, twelve leads resting surface ECG, echocardiography and total Lipid Profile (at the
middle of each trimester and 6-12 weeks post-partum) In general, the test performed following 12 hours overnight
fast.Results: The total cholesterol and triglycerides were significantly increased from the 1%to the 2™trimester with
further significant increase in the 3™trimesterand after delivery there were highly significant decrease in both. (TC
changed from 196+18 mg/dl to 216 +19.3 mg /dl to 243+13.5 mg/dl with P<0.05 then to 187.1+19.3 mg/dl with
P<0.001, respectively). The LDL cholesterol, HDL cholesterol and VLDL cholesterol were non-significantly changed
from the 1%trimester to the 2™trimester with significant increase in the 3 trimester and after delivery it was highly
significant decreased to the below or near the 1*trimester level(LDLchanged from 119+ 9 mg/dl to 111.9+11.5 mg /dl
to 123.5+11.9 mg/dl with P>0.05 then to 112.6+13.8 mg/dl with P<0.001, respectively) (HDL changed from 41.9+ 14
mg/dl to 42.8+15.4 mg /dl, with P<0.05 then to 57.9+23.1 mg/dl to 48.6+25 mg/dl with P<0.001, respectively)
Conclusions:We have demonstrated that normal pregnancy is associated with raised triglycerides and cholesterol. By
the third trimester most women have a lipid profile which would be considered highly atherogenic in the non-pregnant
state. However this represents a transient disturbance which reverts to normal after delivery. Further studies are needed
to determine the risk and cardiovascular effects of disturbed lipid profile during pregnancy especially in multipara
women with repeated pregnancy.
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Abbreviations:

TG: triglycerides.

TC: total cholesterol.

HDL-C: high density lipoprotein cholesterol.
LDL-C: low density lipoprotein cholesterol.
VVLDL-C: very low density lipoprotein cholesterol.
SBP: systolic blood pressure.

DBP: diastolic blood pressure.

HTN: hypertension.

DM: diabetes mellitus.

INTRODUCTION AND AIM OF THE WORK adiposity and selected behavioral changes.®Wald
lood lipid concentrations increases and Guckle,® observed that the increase in the
significantly during pregnancy.® Fat storage maternal lipid profile in the third trimester is in

occurs primarily during early and mid- response to the maternal switch from

pregnancy.?There is some evidence that carbohydrate to fat metabolism which is an
progesterone, which increases markedly in the alternative pathway for energy generation due to
second half of pregnancy, may act to reset the high energy demand.Also, dyslipidemia may
lipostat in the hypothalamus.® activate the endothelial cells with placentally

Hypercholesterolemia is an important cause of derived endothelial disturbing factors like lipid

early atherosclerosis.’Nevertheless, there is peroxides could be regarded as possible

conflicting evidence for an association between contributors for pathogenesis of Preghancy
parity and the risk of cardiovascular disease in induced hypertension.

women.®®Also, estradiol and progesterone effect The present study was undertaken to elucidate any

on the liver may have some effect.”) It has been significant variation in the lipid profile during

suggested that dyslipidemia during pregnancy normal pregnancy in the different trimesters to
might be used to identify women who will study the effect of pregnancy on the lipid profile.
develop  atherogenic  changes later in MATERIAL AND METHODS

life.“Previous studies have reported a decline in Patients:This study included 100 cases 80

HDL cholesterol up to 10 years after the first pregnant women and 20 healthy non-pregnant

pregnancy, independent of weight, central women matched for age as control.
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Inclusion criteria: Patients included in the study
if they are pregnant in the 1%trimester with age
ranged from 20 to 40 years old with no history of
known heart disease, HTN, DM, smoking or
dyslipidemia.

Exclusion criteria: Patients excluded from the
study if they had: chronic diseases that may affect
the lipid profile, Women who used a medication
that could possibly affect the lipid profile, patients
with heart disease, as were patients with family
history of dyslipidemia, Adolescents (< 20 years)
and women over age 40 were excluded because of

high risk pregnancy.
Methods:All  patients subjected to the
following:

1. Compete history taking and clinical
examination.

2. Twelve leads resting surface ECG.

3. Transthoracic Echocardiography: to exclude
cases with heart disease.
4. Total Lipid Profile: The lipid profiles obtained
in the middle of each trimester during pregnancy
and 6-12 weeks post-partum. In general, the tests
performed following 12 hours overnight fast.
Blood was also taken from non-pregnant women
and used as control.™

Statistic:Data were analyzed using SPSS 14
Computer system with calculation of means and
standard deviations and comparing the data with
paired and unpaired T test and ANOVA teat for
analysis of variance for comparing between
groups for significant differences.
RESULTS

This study included 80 pregnant females with age
ranged from 20 to 40 years with mean age of 31 +
4.5 years with no risk factors. There were no
significant difference between the patients group
and the control group in age, heart rate, SBP,
DBP, parity, HTN, DM, Smoking or history of
dyslipidemia as in table (1)

In the control group the mean total cholesterol
was 190.7 + 11.3 mg/dl, LDL-C was 122.6 + 15.2
mg /dl, HDL-C 45 £ 10.1 mg/dl, VLDL-C 24.1
2.3 mg/dl and total triglycerides 129.7 + 11.8
mg/dl.

The mean total cholesterol was 196+18 mg/dl at
presentation in the 1% trimester which
significantly increased to 216 +19.3 mg /dl in the
2" trimester with further significant increase to
243u13.5 mg/dl in the 3" trimester and after
delivery it was highly significant decreased to the
below the 1* trimester level (187.1+19.3 mg/dl).
The mean LDL cholesterol was 119+ 9 mg/dl at
presentation in the 1% trimester which non-
significantly decreased to 111.9+11.5 mg /dl in
the 2™trimester with significant increase to
123.5+11.9 mg/dl in the 3™ trimester and after
delivery it was highly significant decreased to the
below the 1¥trimester level (112.6+13.8mg/dl)
The mean HDL cholesterol was 41.9+ 14 mg/dl at
presentation in the 1°trimester with no significant
changes to 42.8+15.4 mg /dl in the 2"™trimester
with significant increase to 57.9+23.1 mg/dl in the
3"rimester and after delivery it was highly
significant decreased to near the 1% trimester level
(48.6+25 mg/dl).

The mean VLDL cholesterol was 23+4 mg/dl at
presentation in the 1%trimester which non-
significantly changed to 23.5+3.8 mg /dl in the
2"trimester with significant increase to 27.3+ 1.9
mg/dl in the 3"trimester and after delivery it was
highly significant decreased to blow the
1%'trimester level (11.3+5 mg/dl).

The mean total triglycerides was 198+10mg/dl at
presentation in the 1%trimester which significant
change to 221.1+11 mg /dI in the 2"trimester with
significant increase to 295 +53.1 mg/dl in the
3%rimester and after delivery it was highly
significant decreased to near the 1%'trimester level
(211.1+39.8 mg/dl).
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Figure (1): Shows the differences in total lipid profile in control and pregnant females in different stages of
pregnancy.

Table (1): The clinical data and risk factors of the study population.

) Pregnant Control
Variables P
X+SD X+SD
Age 30+4.5 30+2.5 >0.05
HR 76+11 77+10 >0.05
SBP 132+8 126+7 >0.05
DBP 67+11 69+8 >0.05
Variables N % N % P
Nullipara 20 25 5 25 >0.05
Parity
Multipara 60 75 15 75 > 0.05
Hist. Oral contraceptive 8 10 3 15 > 0.05
HTN 0 0 0 0 >0.05
DM 0 0 0 0 >0.05
Smoking 0 0 0 0 >0.05
Dyslipidemia 0 0 0 0 >0.05

Table (2): The changes in the lipid profile during pregnancy and after delivery in the study
population.

Total chol. LDL-C HDL-C VLDL-C Total TG
Variables
X+SD X+ SD X +SD X+ SD X+SD
Nonpregnant 190.7 £11.3 122.6 +15.2 45+10.1 241+23 129.7+11.8
1% trimester 196+18 119+ 9 42.9+ 14 23+4 138+10
P >0.05 >0.05 > 0.05 > 0.05 <0.05
2" trimester 216 +19.3 123.5+11.5 42.8+15.4 23.5+3.8 200+11
P <0.05 <0.05 >0.05 > 0.05 <0.05
3" trimester 243+13.5 111.9+11.9 57.9+23.1 27.3+19 295 +53.1
P <0.05 <0.05 <0.05 <0.05 <0.05
Postpartum 187.1+19.3 112.6+13.8 48.6+25 11.3+5 211.1+39.8
P <0.05 <0.05 <0.05 <0.05 <0.05
DISCUSSION which stated that this decrease in LDL-C could be

In this study, the total cholesterol level increased
significantly in the 2" and 3" trimester, this result
is in accordance with Jayanta et al, ® Who
observed that the concentration of serum total
cholesterol, serum triglyceride, HDL cholesterol
and LDL cholesterol in normal pregnant women
increases with increasing gestational age.

In our study there was significant fall in LDL-C
level in 3"trimester of normal pregnancy, this
result is in accordance with Jayanta et al, ¥

explained by hyperestrogenaemia.

In our study the serum triglycerides level
increased starting from the 1% trimester with
highly significant elevation by the 2™ trimester
and increased markedly by the 3" trimester.These
results are in agreement with Chiang et al, ‘Y&
Ray et al, ™ who showed that the most dramatic
damage in the lipid profile in normal pregnancy is
serum hypertriglyceridemia, which may be as
high as two to three folds in the third trimester
over the levels in nonpregnant women. The
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principle modulator of this hypertriglyceridemia is
estrogen as pregnancy is associated with
hyperoestrogenaemia. Estrogen induces hepatic
biosynthesis of endogenous triglycerides, which is
carried by VLDL.® This process may be also
modulated by  hyperinsulinism  found in
pregnancy.®®
This rise in TG, TC, and LDL may be due to an
increase in hepatic lipase activity and a decrease
in lipoprotein lipase activity. Hepatic lipase is
responsible for the increased synthesis of
triglycerides at the hepatic level, whereas the
decreased activity of lipoprotein lipase is
responsible for the decreased catabolism at the
adipose tissue level, the net effect of which will
be an increase in circulating TGs. The second step
of uptake of the remnant chylomicrons by the
liver is delayed so it leads to accumulation of TGs
in plasma.™
In our study, the mean value of HDL-C was
increased from 41.9+ 14
57.9+23.1 mg/dl about 28.7% higher in the third
trimester of normal  pregnancyover the
nonpregnant women, with statistically significant
difference.This result is in accordance with
Jayanta et al, ™ and Mankuta et al, *°.
In present study, serum VLDL-C level rose
significantly (P<0.05) in the third trimester of
pregnancy in comparison to non-pregnant women,
which is perhaps due to hypertriglyceridemia
leading to enhanced entry of VLDL that carries
endogenous triglyceride into circulation. These
results are in accordance with Teichmann et al,
W&Knopp et al, ® and Potter and Netel, ¥
whom reported that VLDL-C might rise up to 2.5
folds at term over the pre-pregnancy level.
Finally the return of all lipids profile including
total cholesterol, LDL-C, HDL-C, VLDL-C and
triglycerides level to normal within 6-12 weeks
after delivery indicated that these changes in the
lipid profile during pregnancy are due to the
hormonal changes that occur with pregnancy.
CONCLUSION
In conclusion, we have demonstrated that normal
pregnancy is associated with raised triglycerides
and cholesterol. By the third trimester most
women have a lipid profile which would be
considered highly atherogenicin the non-pregnant
state. Although this represents a transient
disturbance which reverts to normal after delivery,
the long-term consequences of multiple
pregnancies on LDL subfraction and lipid profile
are unknown. Further studies are needed to
determine if certain women are at increased risk
of cardiovascular disease later in life because of

the effects of repeated pregnancy on their lipid

profile.
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