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Abstract
Background: Cardiovascular disease is a common cause of death in developed countries and also is a rising
trend in developing countries.
Aim: The objective of this study was to compare lipid profile and atherogenic indices in term and preterm
neonates.
Methods: A total of 60 neonates were selected which were grouped on the basis of gestational age and birth
weight. Umbilical venous blood was collected from them. Lipid profile (total cholesterol, LDL cholesterol, HDL
cholesterol, VLDL cholesterol, triglycerides), apolipoproteins (apo B and apo A-I) and atherogenic index were
evaluated and compared. Student- t test (unpaired) was applied to test the significance.
Results: Mean serum cholesterol and LDL was significantly high in preterm .Mean TC / LDL ratio of preterm
group 3.17, term 2.64 (p< 0.006).Mean Apolipoprotein A-1 in preterm 78.37 mg/dl, term 76.51 mg/dl (P<0.67). Mean
apolipoprotein B / A-1 ratio in preterm 0.45, term 0.39, (p<0.11) showing worse profile in preterm. Conclusions:
These findings demonstrate a trend towards worse lipid profile in preterm SGA new-borns. There is a need to
investigate if this atherogenic lipid profile is a marker for future cardiovascular diseases.
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Introduction
Cardiovascular disease is the primary cause of morbidity and
mortality in developing countries. The incidence of coronary artery
disease depends in general, on prevalence of genetic and
environmental risk factors [1]. Recent animal experiments and human
studies have shown the influence of intrauterine environment on the
development of risk factors for cardiovascular disease [1]. These
findings had led to the “fetal origin of cardiovascular disease,” [2]
which suggest that an adverse intrauterine environment during a
critical period of development could program or imprint the
development of fetal tissues and organs, and permanently determine
responses that produce later dysfunction and disease [2]. It is known
that premature newborns have lost the chance to complete their
energy deposits in later part of pregnancy. Thus, many times these
growth restricted neonates need to use endogenous reserves, thereby
activating lipid metabolism that generates energy and promotes
gluconeogenesis. Long-term consequences of these metabolic
adaptations will leads to an increased prevalence of cardiovascular
disease, hypertension and type 2 diabetes mellitus in this group of
babies. Studies have shown that small for gestational age babies have
abnormal lipid profile when compared to those normal for gestational
age and these are the ones who are at risk of developing cardiovascular
complications in the future. [1,3-6]. Hence this study was undertaken
with an objective to compare lipid profile and atherogenic indices in
term and preterm neonates.
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Study setting:
The study was a Prospective; hospital based comparative study
conducted from July 2008 to October 2009 conducted in Government
Lady Goschen Hospital, Mangalore a tertiary referral centre affiliated
to Kasturba Medical College, Mangalore with a 20 bedded neonatal
intensive care unit.

Methodology:
A total of 60 inborn in the hospital were selected. Neonates were
selected on the basis of gestational age ranging from 32-42 weeks and
birth weight ranging from 1200-3800 grams. Birth weight was taken
within 24 hrs of birth on an electronic weighing machine. Gestational
age was confirmed by New Ballard scoring system which was done
within 24 hrs of birth. Newborns were divided into two groups- term
and preterm. Babies less than 37 completed weeks of gestation were
taken as preterm and those with 37 completed weeks of gestation up to
42 weeks were taken as term. Neonates with congenital malformations,
congenital heart diseases, hypoxia, respiratory distress syndrome,
infants of diabetic mother, hypertension and myocardial diseases,
thyroid diseases and hypercholesterolemia were excluded from the
study. As per the inclusion criteria 30 term and 30 preterm babies were
recruited for the study. Informed consent was obtained parents and
institutional ethics committee. 2 ml of Umbilical venous blood was
collected in a clean, dry vial under aseptic precautions immediately
after cord clamping, allowed to clot at room temperature and
centrifuged to obtain serum. Serum was separated and used for
determination of total cholesterol, Low Density LipoproteinCholesterol (LDL), High Density Lipoprotein-Cholesterol (HDL) by
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standard enzyme at ic methods. Apolipoprotein A-1, apolipoprotein B
were measured by automated nephelometry method. Atherogenic
indices like total cholesterol/HDL cholesterol, LDL cholesterol/HDL
cholesterol, Apolipoprotein B/ apolipoprotein A-I were calculated.

Statistical analysis:
Data analysed using SPSS version 14. For statistical analysis
students unpaired ‘t’ test was used to compare them both groups and p
value < 0.05 was taken as statistically significant.

Results
Mean serum cholesterol of preterm newborns was 113.93 mg/dl
whereas term newborns was95.43mg/dl. (P<0.002) which was
significant. Mean serum LDL of preterm newborns was 54.63 mg/dl
whereas term newborns was 43.29 mg/dl (P<0.031).Mean HDL levels
in preterm was 36.73 mg/dl, whereas in term was 37.63 mg/dl. Total
cholesterol / low density lipoprotein ratio is considered as one of the
reliable risk factors for atherogenicity. Mean TC /HDL ratio of
preterm group was 3.17, whereas in term group 2.64 (p<0.006). This
was highly significant (Table 1). Mean LDL/HDL ratio of preterm was
1.53, whereas in term 1.16.TC / HDL ratio was high in preterm
(p<0.028) which was significant (Table 1). Mean Apolipoprotein A-1in
preterm was 78.37 mg/dl, whereas in term 76.51 mg/dl (P<0.67). Mean
apolipoprotein B in preterm was35.52 mg/dl, whereas in term group
29.77 mg/dl, (P<0.11), even though statistically no significant
difference, high levels in preterm group suggesting an unfavourable
lipid profile in them(Table 2 ). Mean apolipoprotein B / A-1 ratio in
preterm was 0.45, whereas in term group was 0.39, (p <0.11)showing
unfavourable profile in preterm group.
Preterm ( n=30)

Term (n=30)

Mean +/- SD

Mean +/- SD

‘p’ value

Total
Cholesterol

113.93 +/- 26.96

95.43 +/- 15.44

0.002

LDL

54.63 +/- 24.71

43.29 +/- 13.19

0.031

HDL

36.73 +/- 8.16

37.63 +/- 7.92

0.66

TC / HDL

3.17 +/- 0.89

2.64 +/- 0.51

0.006

LDL / HDL

1.53 +/- 0.78

1.16 +/- 0.41

0.028

Table 1: Comparison of serum cholesterol and other atherogenic
Indices
Preterm (n=30)

Term ( n=30)

Mean +/- SD

Mean +/- SD

‘p’ value

Apolipoprotien A1

78.37 +/- 17.12

76.51 +/- 16.94

0.674

Apolipoprotien B

35.52 +/- 11.74

29.77 +/- 15.75

0.115

Apolipoprotien B/A1

0.45 +/- 0.15

0.39 +/- 0.16

0.116

worse lipid profile in Brazilian near term infants. Their study showed
lower apolipoproteinA-1 levels in preterm group, related to inverse
cholesterol transport. In our study along with apoliprotein-B,
apolipoproteinA-1 levels also high in preterm group but
apolipoprotein-B/A1, which is considered as one of the best markers
of risk for cardiovascular disease, is high in preterm group, even
though statistically not significant.

Discussion
A similar study by Irving et al. [8] in low birth weight babies
showed that babies born prematurely, whether or not they have intra
uterine growth retardation, are predisposed to similar risks as adults.
The long term consequences of the hypercholesterolemic ambient seen
in premature newborns regarding fatty streak formation are still
debated. Although the atherogenic process has been recognized as a
paediatric problem since 1965, the reversibility of the injuries in this
early phase of life is highly questionable. Napoli et al. [9] described
aortic fatty streak formation in human foetuses, probably enhanced by
maternal and presumably foetal hypercholesterolemia. A new study
published by the same authors [10] demonstrated the existence of lipid
accumulation in the extra cranial arteries of aborted foetuses and
preterm newborns, demonstrating the atherogenic response to a
hypercholesterolemic environment. Ijzerman RG et al. [11] suggested
that genetic factors account for the association of low birth weight
with high levels of total cholesterol, LDL-cholesterol and
apolipoprotein B. A recent study correlated low gestational age with
abnormal retinal vascularization and increased blood pressure in adult
women [12]. Chandrika et al reported that abnormal intrauterine
milieu created by maternal changes during gestation may bear a
profound impact on lipid metabolism in neonates, which may account
for their differences in lipid profile and anthropometry at birth [13].
Our findings demonstrate that total cholesterol, LDL-cholesterol and
atherogenic indices were significantly higher in preterm neonates
compared with term infants, showing a trend to a worse lipid profile in
preterm neonates. Future studies are needed to determine if this
atherogenic profile in preterm neonate can affect body metabolism,
increasing the risk for a cardiovascular diseases in adult life.

Conclusion
Hence, the data demonstrates that lipid profile and atherogenic
indices were unfavorable in preterm newborns. Apolipoprotein-B and
apolipoproteinB/A1 ratio also found high in preterm compared to
term newborns. However a small size has been a limitation in this
study. It may be interesting to see whether these susceptible neonates
do remain at an increased risk for developing cardiovascular diseases
in future.
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