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Correlation of Hepatic Enzymes with Lipid Profile in Obese Adolescents
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ABSTRACT

Background & objective: Childhood and adolescent obesity have emerged as significant global health
challenges, serving as major risk factors for non-alcoholic fatty liver disease (NAFLD) and dyslipidemia. In
Bangladesh, the rising prevalence of adolescent obesity necessitates early screening markers for hepatic and
metabolic complications. This study aimed to assess the relationship between serum hepatic enzymes (ALT and
AST) and lipid profile parameters in obese adolescents.

Methods: This case-control study was conducted at the Department of Physiology, Dhaka Medical College,
involving 52 obese adolescents (BMI > 95th percentile for age and sex) aged 10-19 years. Biochemical analysis
included serum alanine aminotransferase (ALT), aspartate aminotransferase (AST), and a full lipid profile (TC,
TG, LDL, and HDL). Data were analyzed using SPSS version 25.0, employing Pearson’s correlation coefficient to
determine the correlation between variables. A p-value of < 0.05 was considered statistically significant.

Results: The mean age of participants was 14.5 + 2.6 years. Elevated ALT (= 40 U/L) was observed in 30.8%
of subjects, while hypertriglyceridemia (= 130 mg/dl) was highly prevalent (76.9%). Correlation analysis
revealed that serum ALT had a significant positive correlation with total cholesterol (r = +0.365, p = 0.008) and
triglycerides (r = +0.464, p < 0.001). Serum AST showed weak, non-significant correlations with lipid
parameters (p > 0.05).

Conclusion: Serum ALT and AST levels are significantly elevated in obese adolescents and ALT shows a strong
positive correlation with atherogenic lipid fractions (TC and TG). These findings suggest that monitoring hepatic
enzymes, particularly ALT, alongside lipid profiles may serve as a crucial tool for the early prediction and
management of future NAFLD risk in the obese pediatric population.
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INTRODUCTION

Childhood obesity has emerged as one of the most
critical global health challenges of the 21t century.?
The escalation of obesity rates is currently rising
faster in children and adolescents than in the adult
population.? This surge is particularly concerning as
adolescent obesity serves as a significant predictor
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for adulthood obesity & the subsequent development
of non-communicable diseases, including type 2
diabetes mellitus, hypertension, and dyslipidemia.3
Furthermore, obesity is a primary driver of
non-alcoholic fatty liver disease (NAFLD), a condition
that can progress from simple steatosis to
inflammatory steatohepatitis, fibrosis, and eventual
cirrhosis.>*
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The World Health Organization (WHQO) estimates that
over 340 million children and adolescents aged 5-19
is affected by obesity worldwide.> While historically
viewed as a problem of affluent nations, the majority
of overweight or obese children now reside in
developing countries!. In Bangladesh, where children
and adolescents constitute over 60% of the 164
million population, recent trends indicate a rising
prevalence of overweight status even in rural
areas.®’” Projections suggest that by 2030,
approximately 30% of the world’s children will be
affected by obesity.® The liver serves as the central
hub for lipid homeostasis, processing large
quantities of free fatty acids (FFAs). Under
physiological conditions, hepatic triglyceride (TG)
storage remains below 5%.° However, in obese
individuals, visceral adipose tissue a metabolically
active site undergoes high rates of lipolysis. This
releases an excess of FFAs into the portal vein,
leading to increased hepatic TG synthesis.’® This
surplus lipid not only disrupts liver anatomy and
physiology but is also released into the bloodstream
as very-low-density lipoproteins (VLDL), contributing
to systemic hyperlipidemia.tt:12

Clinically, liver biopsy remains the gold standard for
assessing hepatic damage; however, its invasive
nature makes it unsuitable for routine screening in
pediatric populations.t3 Consequently, serum levels of
hepatic enzymes specifically alanine aminotransferase
(ALT), aspartate aminotransferase (AST), & alkaline
phosphatase (ALP) are utilized as surrogate markers
for hepatic dysfunction and injury.**> While several
international studies have explored the link between
these enzymes and lipid profiles, there is a paucity of
data specifically addressing these correlations within
the adolescent population of Bangladesh.

Given that childhood obesity is a preventable
condition, early identification of at-risk individuals is
paramount. This study aims to assess the
relationship between serum hepatic enzymes (ALT
and AST) and lipid profiles in obese adolescents. By
clarifying these correlations, we hope to provide
clinicians and parents with better predictive tools for
identifying early hepatic involvement, thereby
facilitating timely lifestyle interventions to reduce
the future burden of chronic liver disease.
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METHODS:
Study Design and Setting

This case-control study was conducted in the
Department of Physiology at Dhaka Medical College,
Bangladesh, between July 2022 and June 2023.
Ethical approval was obtained from the Ethical
Review Committee (ERC) of Dhaka Medical College
prior to the commencement of the study.

Participant Selection

A total of 52 obese adolescents, aged 10-19 years,
were recruited. Obesity was defined as a Body Mass
Index (BMI) = 95% percentile for age and sex
according to the Center for Disease Control and
Prevention (CDC) growth charts. However,
participants excluded if they:

e Were taking medications known to affect lipid
or glucose metabolism (e.g., systemic steroids,
estrogen, progesterone, insulin, diuretics,
anticonvulsants, or antipsychotics).

e Suffering from genetic or endocrine disorders
(e.g., Cushing’s syndrome, hypothyroidism).

e Had a history of chronic renal, cardiac, or
hepatic diseases.

e Had physical or mental disabilities.

e Reported a history of smoking or alcohol
consumption.

Biochemical Analysis

Venous blood samples were collected after an
overnight fast. Hepatic enzyme assessment focused
on serum alanine aminotransferase (ALT) and
aspartate aminotransferase (AST). Lipid profile
parameters included total cholesterol (TC),
triglycerides (TG), low-density lipoprotein (LDL), and
high-density lipoprotein (HDL).

Statistical Analysis

Data were processed and analyzed using SPSS
version 25.0. Qualitative variables are presented as
frequencies and percentages, while quantitative data
are expressed as mean % standard deviation (SD).
Pearson’s correlation coefficient (r) was employed to
determine the relationship between serum hepatic

)



Ibrahim Card Med J 2025; 15 (2): 43-48

enzymes and lipid profile parameters. A p-value
<0.05 was considered statistically significant.

RESULTS:
Participant Characteristics & Biochemical Profiles

The study included 52 obese adolescents with a
mean age of 14.5 + 2.6 years. The cohort was
predominantly male (n = 32, 61.5%), with a
male-to-female ratio of approximately 3:2.
Biochemical analysis revealed that 30.8% of
participants had elevated ALT (= 40 U/L) and 7.7%
had elevated AST (= 38 U/L). Regarding lipid
profiles, three qurters (76.9%) of the subjects
exhibited hypertriglyceridemia (= 130 mg/dl), and
57.7% had low HDL levels (< 40 mg/dl).
Hypercholesterolemia and elevated LDL were less
prevalent, affecting 25.0% and 9.6% of the
participants respectively (Table I).

Correlation Between Hepatic Enzymes & Lipid Profile

Pearson’s correlation analysis showed that serum
ALT had a significant positive correlation with total
cholesterol (r = +0.365, p = 0.008) and triglycerides
(r = +0.464, p < 0.001). Although ALT showed a
positive correlation with LDL and a negative
correlation with HDL, these did not reach statistical
significance (p > 0.05). Serum AST demonstrated
weak positive correlations with TC, TG, and LDL, and
a negative correlation with HDL; however, none of
these correlations were statistically significant (Table
II, Fig 1 to 8).

Table I: Demographic and biochemical characteristics of the
subjects (n =52)

Parameters Frequency % Percentage %
Age (years) 145+26
Gender
Female 20(38.5) -
Male 32(61.5)
Hepatic Enzymes
Serum ALT (= 40 U/L) 16(30.8) 37.87 £3.17
Serum AST (= 38 U/L) 47.7) 31.3£5.0
Lipid Profile
Serum TC (= 200 mg/dl) 13(25.0) 154.2 £22.5
Serum Tg (=130 mg/dl) 40(76.9) 168.4 +43.2
Serum LDL (=130 mg/dl) 5(9.6) 86.9+19.0
Serum HDL (< 40 mg/dl) 30(57.7) 33.7+6.2
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Table I1: Correlation of liver enzymes with lipid profile in obese
adolescents

Pearson Correlation

Liver enzyme Lipid profile
r-value p-value
S.ALT (U/L) with S.TC (mg/dl) +0.365* 0.008
S.TG (mg/dl) +0.464* <0.001
S.LDL (mg/dl) +0.230 0.101
S.HDL (mg/dl) -0.239 0.088
S.AST (U/L) with S.TC (mg/dl) +0.081 0.569
S.TG (mg/dl) +0.258 0.064
S.LDL (mg/dl) +0.152 0.283
S.HDL (mg/dl) -0.204 0.146
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Figure 1. Correlation of S. ALT with S. TC
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Figure 2. Correlation of S. ALT with S. TG
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Figure 3. Correlation of S. ALT with S. LDL

Figure 6. Correlation of S. AST with S. TG
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Figure 7. Correlation of S. AST with S. LDL
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Figure 8. Correlation of S. AST with S. HDL
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DISCUSSION:

The objective of this study was to evaluate the
relationship between serum hepatic enzymes (ALT
and AST) and lipid profiles in obese adolescents. Our
findings demonstrate a significant elevation in body
mass index (BMI), liver enzymes, and atherogenic
lipid fractions in obese adolescents. These results
align with previous studies highlighting the systemic
metabolic impact of pediatric obesity.11214

Hepatic Enzymes and Adiposity

In the present study, over 30% of adolescents had
abnormally raised serum ALT (= 40 U/L), although
elevated AST (= 38 U/L) was found in only 7.7%
cases. This is consistent with findings by
Valle-Martos et al.*® and Putri et al.,'” who observed
that expanded adipose tissue functions as an active
endocrine organ. In obesity, adipocytes release
increased proinflammatory cytokines, such as TNF-a
and IL-6, which trigger oxidative stress and
hepatocellular injury.®*® Furthermore, elevated leptin
levels common in obesity promote inflammatory
pathways in the liver, leading to the leakage of ALT
and AST into the bloodstream.?¢

While our findings regarding AST were consistent
with Kelishadi et al.,'®* some researchers like
Johansen et al.*® found no significant association
between AST and obesity. This discrepancy may be
due to the fact that ALT is a more specific marker for
hepatic steatosis than AST, which is also found in
cardiac and skeletal muscle.®®

Lipid Profile and Metabolic Alterations

Our results showed significantly higher TC, TG, and
LDL levels and significantly lower HDL levels in obese
adolescents. These findings are supported by
Steinberger et al.?® and Friedland et al.'? The
pathophysiological mechanism involves the delivery
of excess FFAs from visceral fat to the liver,
exceeding the organ's oxidative capacity.® This leads
to the intrahepatic accumulation of triglycerides and
the increased secretion of VLDL and LDL particles.!°
Furthermore, insulin resistance a hallmark of
adolescent obesity impairs lipoprotein lipase activity,
further elevating circulating TG and LDL while
reducing HDL levels.?°
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Correlation Analysis

A key finding of this study was the significant
positive correlation of ALT with TC (r = +0.365) and
TG (r = +0.464) suggesting that 36% and 46% of
variations in TC and TG respectively could be
explained by variation in ALT. These results mirror
those of Cigri et al.*> and Pelin et al.?! suggesting
that ALT is not only a marker of liver injury but also
a surrogate indicator of dyslipidemia. In our cohort,
76.9% of obese adolescents had hypertriglyceridemia,
and 30.8% had elevated ALT. The strong correlation
between these variables suggests that as liver
enzymes rise, the lipid profile becomes increasingly
atherogenic.

While AST showed positive correlations with TC, TG,
and LDL, and a negative correlation with HDL, these
did not reach statistical significance. This supports
the clinical view that ALT is a more sensitive
predictor of metabolic-associated fatty liver disease
(MAFLD) and associated lipid abnormalities in the
pediatric population.t72?

CONCLUSION

This study concludes that obese adolescents exhibit
significantly higher levels of serum ALT, and AST,
along with a detrimental lipid profile characterized by
high TG, TC, and LDL, and low HDL. The significant
positive correlation between ALT and serum lipids
(TC and TG) suggests that ALT serves as a valuable
early indicator of metabolic dysfunction. The most
common lipid abnormality in this cohort seems to be
hypertriglyceridemia followed by low HDL.

Given the high prevalence of hypertriglyceridemia
(76.9%) and elevated ALT (30.8%) in our study
group, routine screening of liver enzymes and lipid
profiles is essential in the management of adolescent
obesity. Early identification of these biochemical
shifts can alert clinicians and parents to implement
aggressive lifestyle and dietary interventions,
potentially preventing the progression to non-
alcoholic steatohepatitis (NASH) and cardiovascular
disease in adulthood.
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