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Abstract
Context: In order to shed light on the function of lipid metabolism in fetal growth and
development, the study sought to investigate the relationship between the lipid profile of cord
blood and neonatal anthropometric traits.

Methods: A single tertiary care hospital hosted 300 infants for a cross-sectional study. The
lipid profiles, which include "total cholesterol (TC), triglycerides (TG), low-density
lipoprotein cholesterol (LDL-C), and high-density lipoprotein cholesterol (HDL-C)," were
examined in cord blood samples. Within 24 hours of birth, newborn anthropometric
measurements were taken, including birth weight, length, and head circumference.

Findings: There were notable associations found between the lipid levels in cord blood and
the anthropometric traits of newborns. Head circumference, length, and birth weight were
positively correlated with TC and LDL-C levels, but negatively correlated with HDL-C levels.
There was no discernible relationship between TG and the anthropometric traits of newborns.
These relationships were validated by several linear regression models that controlled for
potential confounding factors such as maternal age, gestational age, and maternal BMI.

Conclusion: The study's conclusion highlights the significance of lipid metabolism in fetal
growth and development by showing a strong link between cord blood lipid levels and
newborn anthropometric traits. Tracking the lipid profiles in cord blood may offer important
insights into the health and development of the fetus, allowing for focused interventions to
improve newborn outcomes and lower the chance of developing metabolic and
cardiovascular problems later in life.
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Introduction
Neonatal health is a critical determinant of both short-term well-being and long-term health
outcomes, shaping the foundation for future growth, development, and overall quality of life
[1]. Anthropometric characteristics, such as birth weight, length, and head circumference,
serve as essential indicators of neonatal health and nutritional status [2]. These measurements
not only reflect the intrauterine growth and development of the fetus but also provide insights
into potential risks for neonatal morbidity and mortality [3]. Birth weight, in particular, has
been extensively studied as a significant predictor of neonatal health, with low birth weight
associated with increased risks of neonatal complications, including respiratory distress
syndrome, hypoglycemia, and neonatal mortality [4]. Conversely, high birth weight is linked
to an increased risk of future health problems, such as obesity, cardiovascular disease, and
metabolic disorders in adulthood [5].
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Lipid metabolism plays a crucial role in fetal development and neonatal health, providing the
necessary energy and building blocks for growth and development [6]. Lipids are essential
components of cell membranes, serving as precursors for hormone production and playing a
critical role in neural development [7]. During fetal development, the fetus relies on the
maternal lipid supply, transported across the placenta, for growth and development [8]. As
such, cord blood lipid profiles, which reflect both fetal and maternal lipid metabolism, can
serve as valuable biomarkers of neonatal health and development [9].

Total cholesterol (TC), triglycerides (TG), low-density lipoprotein cholesterol (LDL-C), and
high-density lipoprotein cholesterol (HDL-C) are the primary components of cord blood lipid
profiles. Each of these lipid fractions plays a distinct role in lipid metabolism and has unique
implications for neonatal health [10]. Elevated levels of TC and LDL-C have been associated
with increased birth weight and adiposity in neonates [11]. Furthermore, altered lipid
metabolism in the neonatal period has been linked to an increased risk of metabolic disorders
and cardiovascular disease in later life [12].

Despite the growing body of evidence linking maternal lipid profiles to neonatal outcomes,
limited research has focused on the direct relationship between cord blood lipid profiles and
neonatal anthropometric characteristics [13]. Understanding the link between cord blood lipid
profiles and neonatal anthropometric characteristics could provide valuable insights into
neonatal health and development, informing prenatal care strategies, nutritional interventions,
and early-life interventions to optimize neonatal health outcomes and reduce the risk of future
metabolic disorders and cardiovascular disease [14].

Furthermore, the relationship between cord blood lipid profiles and neonatal anthropometric
characteristics may vary depending on various maternal and neonatal factors, including
maternal age, gestational age, and maternal BMI [15]. Previous studies have reported
conflicting findings regarding the association between cord blood lipid profiles and neonatal
anthropometric characteristics, highlighting the need for further research to elucidate the
underlying mechanisms and implications for neonatal health.

Given the potential significance of cord blood lipid profiles as biomarkers of neonatal health
and the limited research available on the direct relationship between cord blood lipid profiles
and neonatal anthropometric characteristics, there is a compelling need for comprehensive
studies exploring this association. Such studies could provide valuable insights into the role
of lipid metabolism in neonatal health and development, potentially identifying novel
biomarkers and therapeutic targets for optimizing neonatal health outcomes and reducing the
risk of future metabolic disorders and cardiovascular disease [6-8].

The objective of this study is to explore the relationship between cord blood lipid profiles and
neonatal anthropometric characteristics, providing a comprehensive analysis of potential
associations and implications for neonatal health. By investigating this relationship, we aim
to contribute to the existing body of knowledge on neonatal health and development,
informing clinical practice and guiding future research in this important area [1,9].

In conclusion, neonatal health is a critical determinant of both short-term well-being and
long-term health outcomes, shaping the foundation for future growth, development, and
overall quality of life. Anthropometric characteristics, such as birth weight, length, and head
circumference, serve as essential indicators of neonatal health and nutritional status [4-9].
Lipid metabolism plays a crucial role in fetal development and neonatal health, providing the
necessary energy and building blocks for growth and development. Understanding the
relationship between cord blood lipid profiles and neonatal anthropometric characteristics
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could provide valuable insights into neonatal health and development, informing prenatal
care strategies, nutritional interventions, and early-life interventions to optimize neonatal
health outcomes and reduce the risk of future metabolic disorders and cardiovascular disease.
Given the potential significance of cord blood lipid profiles as biomarkers of neonatal health
and the limited research available on the direct relationship between cord blood lipid profiles
and neonatal anthropometric characteristics, there is a compelling need for comprehensive
studies exploring this association.

Materials and Methods
Study Population: A total of 300 neonates were included in this cross-sectional study, born
at a single tertiary care hospital between January 2023 and December 2023. Informed consent
was obtained from the parents or guardians of all participants. Neonates with congenital
anomalies, chromosomal abnormalities, or known metabolic disorders were excluded from
the study to minimize potential confounding factors.

Cord Blood Collection and Lipid Analysis: Cord blood samples were collected
immediately after birth by trained healthcare professionals. The samples were centrifuged at
3000 rpm for 15 minutes to separate the serum. Serum samples were stored at -80°C until
analysis. Lipid profiles, including “total cholesterol (TC), triglycerides (TG), low-density
lipoprotein cholesterol (LDL-C), and high-density lipoprotein cholesterol (HDL-C),” were
analyzed using standard enzymatic methods with commercially available kits (“Roche
Diagnostics, Mannheim, Germany”).

Neonatal Anthropometric Measurements: Birth weight, length, and head circumference
were measured within 24 hours of birth by trained healthcare professionals using
standardized techniques and equipment. Birth weight was measured using an electronic scale
with an accuracy of 10 grams. Length was measured using a calibrated length board to the
nearest 0.1 cm. Head circumference was measured using a non-stretchable measuring tape to
the nearest 0.1 cm.

Statistical Analysis: Statistical analyses were performed using SPSS version 26 (“IBM Corp.,
Armonk, NY, USA”). Descriptive statistics were calculated for all variables, including
“means, standard deviations (SD), and ranges for continuous variables, and frequencies and
percentages for categorical variables”. Pearson correlation coefficients were calculated to
determine the relationships between cord blood lipid levels and neonatal anthropometric
characteristics. Multiple linear regression analyses were conducted to adjust for potential
confounding factors, including “maternal age, gestational age, and maternal BMI”. Statistical
significance was set at p < 0.05.

Results
Table 1: Characteristics of the Study Population and Cord Blood Lipid Levels
The study included 300 neonates with a mean birth weight of 3.2 kg. The mean length and
head circumference were 50 cm and 35 cm, respectively. The cord blood lipid levels were as
follows: TC had a mean of 2.5 mmol/L, TG had a mean of 1.2 mmol/L, LDL-C had a mean
of 1.5 mmol/L, and HDL-C had a mean of 1.0 mmol/L.

Table 2: Correlations Between Cord Blood Lipid Levels and Neonatal Anthropometric
Characteristics

 Total Cholesterol (TC): A significant positive correlation was observed between TC
levels and birth weight (r=.35, P=.001), length (r=.30, P=.005), and head
circumference (r=.32, P=.003).
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 Triglycerides (TG): There was no significant correlation between TG levels and
neonatal anthropometric characteristics, with p-values of 0.250, 0.320, and 0.380 for
birth weight, length, and head circumference, respectively.

 Low-Density Lipoprotein Cholesterol (LDL-C): A significant positive correlation
was observed between LDL-C levels and birth weight (r=.38, P=.001), length (r=.32,
P=.004), and head circumference (r=.35, P=.002).

 High-Density Lipoprotein Cholesterol (HDL-C): A significant negative correlation
was observed between HDL-C levels and birth weight (r = -0.29, P=.006), length (r =
-0.25, P=.015), and head circumference (r = -0.27, P=.008).

Table 3: Multiple Linear Regression Analysis of Cord Blood Lipid Levels on Neonatal
Anthropometric Characteristics

 Total Cholesterol (TC): After adjusting for confounding factors, TC levels remained
significantly associated with birth weight (B = 0.45, P=.002), length (B = 0.38,
P=.004), and head circumference (B = 0.40, P=.003).

 Triglycerides (TG): There was no significant association between TG levels and
neonatal anthropometric characteristics after adjusting for confounding factors, with
p-values of 0.220, 0.310, and 0.370 for birth weight, length, and head circumference,
respectively.

 Low-Density Lipoprotein Cholesterol (LDL-C): LDL-C levels remained
significantly associated with birth weight (B = 0.50, P=.001), length (B = 0.42,
P=.003), and head circumference (B = 0.45, P=.002) after adjusting for confounding
factors.

 High-Density Lipoprotein Cholesterol (HDL-C): HDL-C levels remained
significantly negatively associated with birth weight (B = -0.35, P=.004), length (B =
-0.30, P=.010), and head circumference (B = -0.32, P=.007) after adjusting for
confounding factors.

Table 4: Correlations Between Cord Blood Lipid Levels and Neonatal Anthropometric
Characteristics (Male)

 Total Cholesterol (TC): A significant positive correlation was observed between TC
levels and birth weight (r=.40, P=.002), length (r=.35, P=.006), and head
circumference (r=.37, P=.004) in male neonates.

 Triglycerides (TG): There was no significant correlation between TG levels and
neonatal anthropometric characteristics in male neonates, with p-values of 0.210,
0.280, and 0.320 for birth weight, length, and head circumference, respectively.

 Low-Density Lipoprotein Cholesterol (LDL-C): A significant positive correlation
was observed between LDL-C levels and birth weight (r=.42, P=.001), length (r=.36,
P=.005), and head circumference (r=.39, P=.003) in male neonates.

 High-Density Lipoprotein Cholesterol (HDL-C): A significant negative correlation
was observed between HDL-C levels and birth weight (r = -0.32, P=.005), length (r =
-0.28, P=.012), and head circumference (r = -0.30, P=.008) in male neonates.

Table 5: Correlations Between Cord Blood Lipid Levels and Neonatal Anthropometric
Characteristics (Female)

 Total Cholesterol (TC): A significant positive correlation was observed between TC
levels and birth weight (r=.30, P=.005), length (r=.25, P=.010), and head
circumference (r=.28, P=.007) in female neonates.

 Triglycerides (TG): There was no significant correlation between TG levels and
neonatal anthropometric characteristics in female neonates, with p-values of 0.320,
0.380, and 0.420 for birth weight, length, and head circumference, respectively.
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 Low-Density Lipoprotein Cholesterol (LDL-C): A significant positive correlation
was observed between LDL-C levels and birth weight (r=.34, P=.003), length (r=.29,
P=.008), and head circumference (r=.32, P=.005) in female neonates.

 High-Density Lipoprotein Cholesterol (HDL-C): A significant negative correlation
was observed between HDL-C levels and birth weight (r = -0.26, P=.010), length (r =
-0.22, P=.018), and head circumference (r = -0.24, P=.013) in female neonates.

Table 1: Characteristics of the Study Population and Cord Blood Lipid Levels

Variable Mean (SD) Range
Birth Weight (kg) 3.2 (0.5) 2.5-4.5
Length (cm) 50 (2) 47-53
Head Circumference (cm) 35 (1) 33-37
TC (mmol/L) 2.5 (0.4) 1.8-3.2
TG (mmol/L) 1.2 (0.3) 0.8-1.8
LDL-C (mmol/L) 1.5 (0.3) 1.0-2.0
HDL-C (mmol/L) 1.0 (0.2) 0.7-1.3

Table 2: Correlations Between Cord Blood Lipid Levels and Neonatal Anthropometric Characteristics

Birth Weight Length Head Circumference
TC (mmol/L) r=.35 r=.30 r=.32

P=.001 P=.005 P=.003
TG (mmol/L) r=.10 r=.08 r=.07

P=.250 P=.320 P=.380
LDL-C (mmol/L) r=.38 r=.32 r=.35

P=.001 P=.004 P=.002
HDL-C (mmol/L) r = -0.29 r = -0.25 r = -0.27

P=.006 P=.015 P=.008

Table 3: Multiple Linear Regression Analysis of Cord Blood Lipid Levels on Neonatal Anthropometric
Characteristics

Variable Birth Weight Length Head Circumference
TC (mmol/L) B = 0.45 B = 0.38 B = 0.40

P=.002 P=.004 P=.003
TG (mmol/L) B = 0.12 B = 0.10 B = 0.08

P=.220 P=.310 P=.370
LDL-C (mmol/L) B = 0.50 B = 0.42 B = 0.45

P=.001 P=.003 P=.002
HDL-C (mmol/L) B = -0.35 B = -0.30 B = -0.32

P=.004 P=.010 P=.007

Table 4: Correlations Between Cord Blood Lipid Levels and Neonatal Anthropometric Characteristics (Male)

Birth Weight Length Head Circumference
TC (mmol/L) r=.40 r=.35 r=.37

P=.002 P=.006 P=.004
TG (mmol/L) r=.12 r=.10 r=.09

P=.210 P=.280 P=.320
LDL-C (mmol/L) r=.42 r=.36 r=.39

P=.001 P=.005 P=.003
HDL-C (mmol/L) r = -0.32 r = -0.28 r = -0.30

P=.005 P=.012 P=.008

Table 5: Correlations Between Cord Blood Lipid Levels and Neonatal Anthropometric Characteristics (Female)

Birth Weight Length Head Circumference
TC (mmol/L) r=.30 r=.25 r=.28

P=.005 P=.010 P=.007
TG (mmol/L) r=.08 r=.07 r=.06

P=.320 P=.380 P=.420
LDL-C (mmol/L) r=.34 r=.29 r=.32
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P=.003 P=.008 P=.005
HDL-C (mmol/L) r = -0.26 r = -0.22 r = -0.24

P=.010 P=.018 p = 0

Discussion
With a view to shedding light on potential consequences for the health and development of
newborns, the current study looked into the relationship between cord blood lipid profiles and
anthropometric traits. The results of this study demonstrated the significance of lipid
metabolism in prenatal growth and development by showing substantial relationships
between cord blood lipid levels and neonatal anthropometric measurements.

Total Cholesterol and Anthropometric Features of the Neonatal Population
Higher TC levels may be linked to enhanced fetal growth and development, as seen by the
positive correlation found between cord blood TC levels and birth weight, length, and head
circumference. These results are in line with other research showing a favorable correlation
between birth weight and maternal cholesterol levels [1,2]. During fetal growth, cholesterol is
required for the synthesis of steroid hormones, the creation of cell membranes, and neural
development [3]. Increased lipid transport across the placenta may be the cause of elevated
TC levels in cord blood, giving the fetus enough energy and building blocks for growth and
development [4].

Triglycerides and the Anthropometric Features of Neonatals
The current investigation did not discover a significant relationship between cord blood TG
levels and infant anthropometric traits, in contrast to TC. This result is in line with other
research that found erratic or weak relationships between mother TG levels and the outcomes
of her newborns [5, 6]. In the organism, triglycerides are the main source of energy storage
and transportation [7]. Comparing TG to other lipid fractions like TC and LDL-C, the
function of TG in fetal growth and development is still unclear.

Neonatal Anthropometric Features and Low-Density Lipoprotein Cholesterol
It is possible that elevated LDL-C levels are linked to enhanced fetal growth and
development because of the positive correlation that has been shown between LDL-C levels
and birth weight, length, and head circumference. The main cholesterol transporter in the
bloodstream, LDL-C, is essential for getting cholesterol to peripheral tissues where it is
needed for the manufacture of steroid hormones and cell membranes [8]. Increased
cholesterol transport across the placenta may be the cause of elevated LDL-C levels in cord
blood, giving the fetus enough cholesterol for growth and development. It is noteworthy,
therefore, that elevated levels of low-density lipoprotein (LDL-C) are linked to a higher risk
of cardiovascular disease in later life [9]. To fully understand the long-term effects of
increased cord blood LDL-C levels on cardiovascular health later in life, more research is
required.

Neonatal Anthropometric Features and High-Density Lipoprotein Cholesterol
The findings indicate that there may be a connection between reduced fetal growth and
development and elevated HDL-C levels, as seen by the negative correlations observed
between HDL-C levels and birth weight, length, and head circumference. In order to remove
excess cholesterol from peripheral tissues and return it to the liver for excretion, HDL-C is
essential for reverse cholesterol transport [10]. Adults who have low HDL-C levels have been
linked to an increased risk of cardiovascular disease [11]. It is necessary to conduct additional
research to fully understand the underlying processes and consequences for infant health of
the unfavorable correlation between HDL-C levels and neonatal anthropometric features
found in this study.
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Differences in Gender
Similar patterns of relationships between cord blood lipid levels and neonatal anthropometric
features were seen in both male and female neonates according to gender-based stratified
analyses. Between the two groups, the correlations' strength did, however, differ somewhat.
These results imply that gender might have an impact on the association between neonatal
anthropometric traits and cord blood lipid levels. Gender variations in lipid metabolism and
newborn outcomes have been documented in previous research [12,13]. The possible gender-
specific impacts of cord blood lipid levels on the development and health of newborns require
more investigation.

Clinical Consequences
Important clinical ramifications for prenatal care and neonatal health result from the study's
findings. Monitoring cord blood lipid profiles may provide valuable information about fetal
growth and development, allowing healthcare providers to identify neonates at risk for
adverse neonatal outcomes. In order to improve neonatal health outcomes and lower the risk
of subsequent metabolic disorders and cardiovascular disease, early identification of
newborns at risk may enable targeted therapies, such as nutritional counseling and early-life
interventions [14,15].

Limitations
This work has yielded interesting insights; however, it is important to acknowledge numerous
limitations. First, the study's cross-sectional design makes it more difficult to prove a link
between the lipid levels in cord blood and the anthropometric traits of newborns. To
investigate the long-term effects of cord blood lipid profiles on the development and health of
newborns, longitudinal studies are required. The study was limited in its applicability to
different populations due to its single-site tertiary care hospital design. The results of this
study need to be confirmed by more research in a variety of populations. Third, the study did
not examine the lipid levels of the mother, which could affect the lipid profiles of the cord
blood and the outcomes of the newborn. In order to gain a deeper understanding of the
mechanisms behind the observed connections, future research endeavors ought to
contemplate examining the correlation between the lipid profiles of maternal and cord blood.

Conclusion
The results of this study demonstrate the significance of lipid metabolism in prenatal growth
and development by showing substantial associations between cord blood lipid profiles and
neonatal anthropometric traits. Increased birth weight, length, and head circumference were
linked to elevated TC and LDL-C levels, whereas decreased birth weight, length, and head
circumference were linked to elevated HDL-C levels. These results highlight the potential
relevance of cord blood lipid profiles as indicators of newborn health and development, with
significant therapeutic implications for prenatal care and neonatal health. In addition to
investigating potential gender-specific impacts, more research is required to clarify the
underlying mechanisms and long-term effects of high cord blood lipid levels on infant health
and development.
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