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Background
Elevated serum lipid is a contributing factor in cardiac diseases. Exposure to stress
in utero may affect lipid metabolism and anthropometric measures at birth.
Objective
The aim of the study was to assess cord blood lipid profile of newborns and its
possible effect on newborn body measurements.
Patients and methods
This prospective cross-sectional study was conducted on 100 newborns. They were
divided into three groups: small for gestational age (SGA), appropriate for gestational
age (AGA), and large for gestational age (LGA)groups.Maternal datawere recorded,
and BMI was calculated. Cord blood lipids, namely, total cholesterol, triglycerides
(TGL), low-density lipoproteins (LDL), and high-density lipoproteins, were assessed.
Results
Mean levelsofTGLandLDLweresignificantlyhigher in theSGAgroupcomparedwith
the AGA group, and significantly higher in the AGA group compared with the LGA
group, whereas mean total cholesterol levels were significantly higher in the SGA
group,withnodifferencebetweenAGAandLGAgroups.Therewasastrongnegative
correlation between TGL and each of birth weight, abdominal circumference, and
ponderal index. The same was reported for LDL. Furthermore, maternal BMI did not
affect neonatal lipids.
Conclusion
Variation in lipid profile at birth can affect anthropometric measures of the newborn.
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Introduction
Cardiovascular diseases (CVD) are a common cause of
death, with younger age of onset, especially in
developing countries [1]. There are many risk factors
for the development of CVD including hyperlipidemia,
hypertension, sedentary lifestyle, early childhood
obesity, and others that mediate their effect through
atherosclerosis [2]. As documented in the literature,
atherosclerosis is a process that starts early in life to
reach adult levels, a process that may be start from birth
[3]. Therefore, it might be of benefit to measure cord
blood lipid profile at birth.

Small birth weight is one of the risk factors for the
development of CVD later in life [4], where alteration
in serum lipids of these small babies together with
insulin intolerance bears high chances of developing
CVD later in life [5,6]. This implies that there might
be some relation between birth weight and adulthood
cardiac disease. Similarly, large babies may have
alteration in their lipoprotein levels, which are as
well related to cardiac problems later in life [7].

The association between cord blood lipids/lipoproteins,
with their implication on anthropometric measures at

birth, and further development of adult cardiac diseases
are not fully understood. In this study,we aimed to assess
cord blood lipid profile of neonates at birth and their
relation to different anthropometric measures.

Patients and methods
This prospective cross-sectional study was conducted
at the Obstetrics and Gynaecology/Neonatology
departments of Cairo University hospitals over a period
of 6months.Onehundrednewbornswere included in the
study(40boysand60girls).Thosewithsuspectedhypoxic
insult or congenital malformations were excluded from
the study. Gestational age was assessed using the Ballard
system, and the cases were grouped according to
gestational age and birth weight into three groups: the
appropriate for gestational age (AGA) group, where the
baby’s weight was between the 10th and the 90th
percentile; the small for gestational age (SGA) group,
whereweightwas below the 10th percentile; and the large
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for gestational age (LGA) group, where the weight was
above the 90th percentile after being plotted on Fenton
growth curves. An informed consent was obtained from
the caregivers of each patient. Maternal age, height, and
postdelivery weight were also documented and BMI was
calculated. The Ethical Committee of the hospital
approved this study.

Anthropometric measures taken to all enrolled patients
included birth weight using a digital scale, birth length
from crown to heel using an infantometer, head
circumference from the supraorbital ridge to occipital
protuberance, abdominal circumference (AC), and
calculated ponderal index (PI) according to the
equation: weight (g)/length (cm3)×100.

Samples and laboratory tests
A cord blood sample was obtained after cord clamping
following the delivery of the baby and before placental
delivery. Samples taken were analyzed for cord blood
lipids, including total cholesterol (TC), triglycerides
(TGL), high-density lipoproteins (HDL), and low-
density lipoproteins (LDL). Cord blood lipid levels of
studied groupswere comparedwith references according
to ‘Prevention of coronary and heart disease − 1983’.

Statistical analysis
Data were statistically described in terms of mean±
SD, and range or frequencies and percentages when
appropriate. Comparison of numerical variables
between groups was carried out using one-way analysis
of variance with post-hoc multiple two-group
comparisons. Correlation between various variables was
carried out using Pearson’s moment correlation equation
for linear relation in normally distributed variables, and
Spearman’s rank correlation equation for non-normal

variables/nonlinear monotonic relation. Univariate and
multivariate analysis models were used to test for the
preferential effect of the independent variable(s) on lipids.
P-values less than 0.05 were considered statistically
significant. All statistical calculations were done using
the computer program SPSS (statistical package for the
social science; SPSS Inc., Chicago, Illinois, USA) release
15 for Microsoft Windows 2006.

Results
In this study, 100 neonates were included and were
assigned into three groups: 30 cases were SGA, 53
AGA, and 17 LGA. The anthropometric measures of
studied groups are shown in Table 1. There was no
significant difference in maternal measurements,
age, parity, and BMI between the three groups
(Table 2).

TGL and LDLmean levels were significantly different
between the three groups, whereas cholesterol and
HDL mean levels showed significant difference in
the SGA group compared with the other two groups
(Table 3).

Correlations between cord blood lipids and anthro-
pometric measurements of all study cases are shown in
Table 4. There was a strong negative correlation
between birth weight and each of TGL and LDL.
AC and PI showed the same strong negative
correlations with each of TGL and LDL as birth
weight.

Maternal age, parity, and BMI were nonsignificant
effectors on cord blood lipid profile in multivariate
regression analysis (Table 5).

Table 1 Anthropometric measures of the studied groups

SGA (n=30) AGA (n=53) LGA (n=17)

Gestational age (weeks) 38.03±1.299 38.07±1.193 38.54±1.050

Birth weight (g) 2.092±0.2149 3.280±0.3015 4.246±0.2066

Length (cm) 47.80±1.349 49.05±1.042 50.46±0.877

Head circumference (cm) 33.83±0.950 34.49±0.685 35.62±0.650

Abdominal circumference (cm) 27.22±1.172 30.79±0.861 33.69±0.630

PI (g/cm3×100) 1.909±0.1174 2.774±0.2112 3.298±0.1071

Data are presented as mean±SD. AGA, appropriate for gestational age; LGA, large for gestational age; PI, ponderal index; SGA, small for
gestational age.

Table 2 Maternal data of the studied groups

SGA AGA LGA P-value

Age (years) 28.13±6.061 27.32±6.086 29.69±4.871 0.414

Parity (n) 2.90±1.062 2.49±1.227 3.15±0.689 0.086

Height (cm) 163.37±6.921 160.72±7.240 164.08±6.291 0.131

BMI (kg/m2) 31.334±5.7784 29.401±4.6747 31.214±5.0392 0.185

Data are presented as mean±SD. AGA, appropriate for gestational age; LGA, large for gestational age; SGA, small for gestational age.
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Discussion
Serum lipid levels in young agemay have a reflection on
fat disorders and complications in adulthood, as is
known that low birth weight is a predictor of cardiac
problems later in life, especially in countries with
limited resources [8].

This study showed significant differences in lipid profile
measurements between the three study groups, with the
highest mean TGL, TC, and LDL and lowest mean
HDL in the SGA group compared with the other two
groups. These findings were previously observed by
others [9], where authors reported increased mean
serum TGL, TC, and LDL in low birth weight
babies compared with normal weight cases, though
they also found comparable high levels in high weight
newborns. Incontrast, another study foundhighest levels
of TC, LDL, and HDL in LGA babies, lower in
AGA, and lowest in the SGA group [3]; however,
these findings did not reach statistical significance.

Moreover, the same study showed significantly higher
TGL levels in the SGA compared with the AGA
population, which is in agreement with our findings.

In the current study, the mean LDL levels of the three
groups were significantly different (P<0.001), being
highest in the SGA group, lower in the AGA group,
and lowest in the LGA group. The same results were
reported by other authors [10,11]; some reported
significantly higher LDL levels in LGA babies
compared with SGA and AGA babies [10], and others
stated higher levels of oxidized LDL in growth restricted
babies compared with normally grown matches [11].
However, others showed no difference in serum lipid
levels at 10 years old between SGA and preterms born
with comparably low birth weight [12]. In addition, cord
blood LDL levels showed a strong negative correlation
with birth weight (r=−0.824), PI (r=−0.872), and AC
(r=−0.774). High LDL levels in babies with small AC
have been reported in previous studies [3,13]. A possible
explanation to this disproportionate somatic growth is
reduced blood supply to abdomen and visceral organs
during periods of intrauterine stress and more flow of
blood to the brain tomaintain its growth at the expense of
less vital organs.

Similarly, we also found significantly higher TGL levels
in SGA population compared with AGA and LGA
groups. Again TGL was strongly negatively correlated
with weight at birth (r=−0.782), PI (r=−0.827), andAC
(r=−0.73). Kumar et al. [14] found high TGL levels in
small babies, whereas others stated thatTGL levels were
obviously higher in large babies comparedwith normally
weighing ones [15]. Surprisingly enough, some authors
stated that birth weight is not related to lipid profile in
cord blood [16]. Our results were in agreement with
another study reporting elevatedTGL inbabieswith low
PI, where postulated explanations included relative
insulin deficiency in these babies, which is a known
activator of lipoprotein lipase enzyme, and hence
hindering its lipolysis effect, with associated elevation
in the TGL level [3].

In the current work, SGA babies had significantly
lower mean HDL in comparison with the other two
groups, with no significant difference between AGA

Table 3 Cord blood lipid profile of the studied groups

SGA AGA LGA P-value

TC (mg/dl) 87.047±35.7785 63.988±18.2095 60.500±16.0874 <0.001*

TGL (mg/dl) 69.950±31.0020 32.804±7.7995 15.808±3.9565 <0.001*

HDL (mg/dl) 28.973±24.2710 38.056±18.3117 50.077±15.5412 0.007*

LDL (mg/dl) 44.087±17.5569 19.460±5.5446 7.262±2.7705 <0.001*

Data are presented as mean±SD. AGA, appropriate for gestational age; HDL, high-density lipoprotein; LDL, low-density lipoprotein; LGA,
large for gestational age; SGA, small for gestational age; TC, total cholesterol; TGL, triglyceride. *Significant.

Table 4 Correlation between cord blood lipid profile and
anthropometric measures of the studied population (total
n=100)

TC TGL HDL LDL

Birth weight

r (correlation coefficient) −0.398 −0.782 0.347 −0.824

P-value <0.001 <0.001 <0.001 <0.001

Length at birth

r (correlation coefficient) −0.100 −0.431 0.335 −0.446

P-value 0.320 <0.001 <0.001 <0.001

Abdominal circumference

r (correlation coefficient) −0.349 −0.730 0.358 −0.774

P-value <0.001 <0.001 <0.001 <0.001

Ponderal index

r (correlation coefficient) −0.463 −0.827 0.314 −0.872

P-value <0.001 <0.001 <0.001 <0.001

HDL, high-density lipoprotein; LDL, low-density lipoprotein; TC,
total cholesterol; TGL, triglyceride.

Table 5 Multivariate regression analysis for maternal
effectors on cord blood lipids of the studied cases

TC TGL HDL LDL

Age 0.839 0.424 0.323 0.532

Parity 0.789 0.667 0.567 0.904

BMI 0.850 0.701 0.390 0.533

HDL, high-density lipoprotein; LDL, low-density lipoproteins; TC,
total cholesterol; TGL, triglyceride. P-values were nonsignificant.
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and LGA groups. The absence of a significant
difference in HDL between AGA and LGA babies
was also previously reported [17]. In contrast to the
findings of the current study, other researchers stated
that the mean HDL levels in their LGA group of
newborns were significantly lower than that of the
SGA and AGA groups [10].

We found a significantly higher TC level in the SGA
group compared with the other two groups, which was
similarly reported previously [18], and was as well
reported in preterm small babies compared with
larger full terms [16]. On the other hand, other
studies reported reduced levels in the SGA group
compared with the AGA group [3,19].

Finally, we found that maternal BMI did not affect
cord blood lipid profile. This was controversial, as some
authors reported the same findings [3], and others
found a relation between maternal BMI and
neonatal lipids [20]. This highlights the fact that
many parameters during pregnancy may affect fetal
lipid measurements [21,22], and can be the focus of
further research.

Conclusion
Our study reported thanSGAnewbornshadhighermean
TC, TGL, and LDL and lower levels ofHDL compared
with AGA and LGA groups. TGL and LDL each
showed a strong negative correlation with birth weight,
AC,andPI. Inaddition,maternalBMIdidnotaffect cord
blood lipid profile. Further studies are recommended
to investigate the effect of other pregnancy-related
complications on lipids in newborns, and to further
follow up these babies into adulthood and assess
whether or not they will develop cardiac problems.
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