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ABSTRACT
Background: Lipoprotein levels at birth are significant indications of early metabolic programming and may affect long-term 
cardiovascular health. These levels are recognized to fluctuate based on parameters including gestational age, birth weight, 
and, to a lesser degree, gender, illustrating the influence of intrauterine growth and development on newborn lipid metabolism. 
Objective: Analyze lipoprotein heterogeneity in neonates and its correlation with gestational age, gender, and birth weight.
Methods: A cross-sectional study was performed on neonates born at a tertiary care hospital. Cord blood samples were 
obtained immediately post-delivery and assessed for lipid profile markers, including low-density lipoprotein (LDL), high-
density lipoprotein (HDL), and triglycerides. Neonates were classified according to gestational age (preterm and term), 
birth weight (low birth weight and normal weight), and sex. Statistical analysis was conducted to identify significant 
differences among groups.
Results: Preterm and low birth weight neonates exhibited markedly elevated triglyceride levels and reduced HDL levels, 
indicating underdeveloped lipid metabolism and compromised cardioprotective ability. Conversely, term neonates 
demonstrated elevated LDL levels, signifying more advanced lipid transport systems. The disparities in lipid profiles 
depending on gender were negligible and not statistically significant.
Conclusion: At birth, lipoprotein levels exhibit considerable variation based on gestational age and birth weight, 
underscoring early metabolic disparities. These findings corroborate the notion of fetal programming and underscore the 
significance of early detection of at-risk neonates for subsequent metabolic and cardiovascular problems.
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INTRODUCTION
Lipoproteins are crucial for lipid transport, encompassing 
cholesterol and triglycerides, within the bloodstream, 
and are vital to sustaining metabolic homeostasis. Recent 
research indicates that lipid metabolism initiates early 
in life, and changes in lipoprotein profiles at birth may 
have enduring consequences for cardiovascular health[1]. 
The notion of “fetal programming” posits that prenatal 
environmental influences might affect metabolic pathways, 
predisposing individuals to disorders such as dyslipidemia, 
obesity, and cardiovascular diseases in later life [2]

Lipoprotein levels in neonates are affected by 
various factors, such as gestational age, birth weight, 
maternal nutrition, and placental function. Preterm and 
low birth weight newborns frequently display modified 
lipid profiles owing to underdeveloped enzyme systems 
responsible for lipid metabolism [3]. Moreover, maternal 
conditions like diabetes, hypertension, and lipid profile 
can profoundly influence fetal lipid concentrations. 
Gender differences, however, are less evident at birth 

and may also influence disparities in lipid metabolism[4]. 
Comprehending the variability of lipoprotein profiles 
at birth is crucial for the early detection of newborns 
predisposed to future metabolic diseases[5]. It may also offer 
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Table 1: Lipoprotein profile by gestational age
Parameter Preterm (Mean ± SD) Term (Mean ± SD) p-value

LDL (mg/dL) 60 ± 10 80 ± 12 <0.05
HDL (mg/dL) 35 ± 8 45 ± 9 <0.05
Triglycerides 120 ± 20 90 ± 18 <0.05

Table 2: Lipoprotein profile by birth weight

Parameter LBW (Mean ± SD) Normal (Mean ± SD) p-value

LDL 62 ± 11 78 ± 10 <0.05
HDL 34 ± 7 46 ± 8 <0.05
Triglycerides 125 ± 22 92 ± 17 <0.05

Table 3: Lipoprotein profile by gender

Parameter Male Female p-value
LDL 70 72 >0.05
HDL 40 42 >0.05
Triglycerides 105 102 >0.05

Figure 1: Lipoprotein profile by gestational age

insights into the developmental foundations of health and 
disease. This study seeks to assess lipoprotein heterogeneity 
at birth and investigate its correlation with gestational 
age, gender, and birth weight, thereby aiding in early risk 
classification and preventive measures[6].

METHODS
This cross-sectional study was performed on neonates born 
at a tertiary care hospital during a specified timeframe. 
Following the acquisition of institutional ethical approval 
and informed parental consent, cord blood samples were 

obtained shortly post-delivery under aseptic conditions. 
The samples were examined for lipid profile parameters, 
including low-density lipoprotein (LDL), high-density 
lipoprotein (HDL), and triglycerides, employing standard 
laboratory techniques.

Neonates were classified according to

•	 Gestational age
Preterm (<37 weeks) and term (≥37 weeks)

•	 Birth weight
Low birth weight (<2.5 kg) and normal birth weight (≥2.5 
kg)

•	 Gender
Male and Female

Inclusion Criteria
•	 All live-born neonates delivered during the study 

period 
•	 Neonates with available cord blood samples 
•	 Neonates whose parents/guardians provided informed 

consent 

Exclusion Criteria
•	 Neonates with congenital anomalies or genetic 

disorders 
•	 Neonates born to mothers with significant metabolic 

disorders (e.g., diabetes mellitus, dyslipidemia) 
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•	 Neonates with perinatal asphyxia or severe illness 
requiring immediate intensive care 

•	 Inadequate or hemolyzed blood samples
Data were analyzed via suitable statistical tools. 

Continuous variables were represented as mean ± standard 
deviation. Group comparisons were conducted utilizing 
Student’s t-test or ANOVA as appropriate. A p-value of less 
than 0.05 was deemed statistically significant.

RESULTS

Results of lipoprotein profiles by gestational age, birth 
weight and gender are depicted in Tables 1 to 3 and Figure 1.

DISCUSSION
This study reveals considerable differences in neonatal 
lipoprotein profiles associated with gestational age and 
birth weight, underscoring the impact of intrauterine 
development on early lipid metabolism. Preterm and low 
birth weight neonates demonstrated elevated triglyceride 
levels and reduced HDL concentrations, indicating an 
underdeveloped lipid metabolic system[7]. This may be 
ascribed to diminished activity of essential enzymes 
such as lipoprotein lipase, which is pivotal in triglyceride 
clearance. Furthermore, decreased HDL levels in these 
neonates may indicate impaired reverse cholesterol 
transport and limited early cardiovascular protection[8]. 
Conversely, term neonates exhibited elevated LDL levels, 
signifying comparatively better advanced lipid transport 
and metabolic mechanisms. These findings align with 
previous research that highlights the significance of fetal 
growth and maturation in influencing lipid metabolism at 
birth[9]. The disparities noted between preterm and term 
newborns underscore the notion that lipid regulation 
systems evolve progressively throughout gestation. 
The study found no statistically significant gender-based 
differences in lipid profiles, indicating that hormonal effects 
on lipid metabolism may not be substantial at birth and 
likely develop later in life. This conclusion aligns with prior 
research suggesting no sex-related differences in newborn 
lipid markers[10].

The modified lipid profiles found in preterm and low 
birth weight newborns may carry significant long-term 
consequences. The notion of fetal programming posits 
that unfavorable prenatal environments can predispose 
individuals to metabolic illnesses, including dyslipidemia, 
obesity, and cardiovascular diseases in adulthood. 
Consequently, the prompt detection of lipid abnormalities 
may prove beneficial for risk assessment and preventive 
measures. This work emphasizes the significance of 

gestational age and birth weight as determinants of 
neonatal lipid profiles and indicates the necessity for 
more longitudinal research to investigate their long-term 
therapeutic implications[11].

CONCLUSION
Lipoprotein levels at birth exhibit considerable variation 
based on gestational age and birth weight, signifying 
that intrauterine growth is pivotal in influencing early 
lipid metabolism. Preterm and low birth weight neonates 
typically display adverse lipid profiles, marked by elevated 
triglyceride levels and diminished HDL concentrations, 
potentially indicative of immature enzymatic function 
and compromised lipid metabolism. These preliminary 
modifications indicate diminished efficacy in lipid transport 
and metabolism, potentially heightening susceptibility to 
metabolic disorders.

The lack of notable gender differences suggests that 
hormonal effects on lipid metabolism are negligible at birth 
and probably emerge later in life. Identifying differences 
in newborn lipid profiles is crucial, as they may indicate 
future metabolic and cardiovascular concerns. Identifying 
these disparities at birth can enable early surveillance and 
preventive measures, ultimately enhancing long-term health 
outcomes.
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