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HOMOCYSTEINE LEVELS IN CHILDREN WITH
METABOLIC DISORDERS: A POTENTIAL
BIOMARKER OF EARLY CARDIOVASCULAR RISK

Introduction

The global prevalence of childhood obesity has increased dramatically during
the last decades and represents one of the major public health challenges. Obesity is
associated with insulin resistance, dyslipidemia, hypertension, endothelial
dysfunction, and chronic inflammation. Homocysteine is a sulfur-containing amino
acid produced during methionine metabolism. Elevated plasma homocysteine
contributes to oxidative stress, endothelial dysfunction, vascular inflammation, and
accelerated atherosclerosis. Recent studies suggest that increased homocysteine may
serve as an early biomarker of cardiovascular risk in overweight and obese children.

Aim To investigate serum homocysteine levels in children with different
degrees of obesity and evaluate their relationship with metabolic abnormalities.

Materials and Methods. This cross-sectional study included 50 children aged
8—17 years. Gender distribution: Boys — 23 (46.0%) Girls — 27 (54.0%) According
to BMI (WHO criteria), participants were divided into three groups: Group I:
Overweight (n=16) Group II: Obesity Grade I (n=17) Group III: Obesity Grade 11—
IIT (n=17) The control group consisted of healthy children with normal BMI. Each
participant underwent: Medical history and physical examination Anthropometric
assessment Blood pressure measurement Fasting plasma glucose Lipid profile (TC,
LDL-C, HDL-C, TG) Serum insulin HOMA-IR calculation High-sensitivity
C-reactive protein (hs-CRP) Serum homocysteine determination using ELISA
Echocardiography with Tissue Doppler Imaging Statistical analysis was performed
using SPSS version 26. Continuous variables are presented as mean = SD. One-way
ANOVA and Student's t-test were used. Statistical significance was defined as
p <0.05.

Results. The mean age of participants was 12.9 + 2.6 years. Mean BMI values
were: Group I: 26.4 + 1.8 kg/m? Group II: 30.9 + 2.1 kg/m? Group III: 35.7 + 3.4
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kg/m*> Mean serum homocysteine concentration increased progressively:
Control: 6.1 = 1.2 pumol/L Group I: 7.3 + 1.4 pumol/L Group II: 9.2 £ 1.7 pmol/L
Group III: 11.6 £ 2.3 umol/L The difference between Group III and controls was
statistically significant (p<0.001). Elevated homocysteine (>10 umol/L) was
observed in: 12.5% of Group I 41.2% of Group II 70.6% of Group III Average hs-
CRP values were: Control: 0.8 + 0.3 mg/L Group I: 1.4 + 0.6 mg/L Group II: 2.8 +
0.9 mg/L Group III: 4.6 + 1.3 mg/L HOMA-IR values: Group I: 2.3 £ 0.8 Group II:
3.7 £ 1.2 Group III: 5.4 £ 1.5 A positive correlation was observed between
homocysteine and: BMI (r=0.54; p<0.001) hs-CRP (r=0.47; p=0.003) HOMA-IR
(r=0.49; p=0.002) Triglycerides (r=0.38; p=0.01) A negative correlation was found
between homocysteine and HDL-cholesterol (r=-0.36; p=0.02). Children with
severe obesity demonstrated mild impairment of left ventricular diastolic function,
accompanied by higher homocysteine concentrations.

Discussion

The present findings suggest that serum homocysteine increases with obesity
severity and is associated with metabolic disturbances, insulin resistance, systemic
inflammation, and early myocardial dysfunction. These observations support the
hypothesis that homocysteine may represent a useful biomarker for early
cardiovascular risk stratification in pediatric obesity.

Conclusion

Serum homocysteine levels increased progressively with obesity severity.

Children with Grade II-III obesity demonstrated the highest cardiovascular
risk profile. Elevated homocysteine was associated with BMI, insulin resistance, hs-
CRP, and dyslipidemia. Homocysteine may be considered an additional laboratory
marker for early detection of cardiometabolic complications in obese children.

Combined assessment of homocysteine, inflammatory biomarkers, and
echocardiographic parameters may improve early diagnosis and risk stratification.
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