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THE SIGNIFICANCE OF CLINICAL-LABORATORY 

AND METABOLIC DISORDERS IN THE 

DEVELOPMENT OF OSTEOPOROSIS IN PATIENTS 

WITH NON-ALCOHOLIC FATTY LIVER DISEASE 
 

Non-alcoholic fatty liver disease (NAFLD) is currently recognized as one of 

the most prevalent chronic liver diseases, affecting nearly one-third of the adult 

population worldwide. Recent studies have demonstrated that patients with NAFLD 

have a significantly higher prevalence of reduced bone mineral density (BMD), 

osteopenia, and osteoporosis compared with the healthy population. These 

alterations are mainly associated with chronic hepatic inflammation, insulin 

resistance, lipotoxicity, oxidative stress, and disturbances in mineral metabolism 

[1,2,3]. Therefore, investigating the relationship between NAFLD and osteoporosis 

has become one of the important directions of modern clinical medicine. 

Materials and Methods. The study included 120 patients diagnosed with 

NAFLD, comprising 56 middle-aged and 64 elderly individuals. The control group 

consisted of 60 apparently healthy subjects. Serum levels of alanine 

aminotransferase (ALT), aspartate aminotransferase (AST), total cholesterol, 

triglycerides, C-reactive protein (CRP), total calcium, ionized calcium, inorganic 

phosphorus, 25-hydroxyvitamin D [25(OH)D], parathyroid hormone (PTH), 

calcitonin, and bone mineral density (BMD) assessed by dual-energy X-ray 

absorptiometry (DXA) were evaluated. Statistical analysis was performed using 

SPSS Statistics software. Differences were considered statistically significant  

at p < 0.05. 

Results and Discussion. The obtained results demonstrated that clinical, 

laboratory, and metabolic abnormalities became more pronounced with increasing 

age among patients with NAFLD. In the elderly group, the serum ALT level reached 

67.8±2.6 U/L, which was 15.7% higher than in the middle-aged group (58.6±2.3 

U/L) and 2.6-fold higher than in the control group (26.4±1.4 U/L) (p < 0.001). 

Likewise, AST levels increased to 53.4±2.2 U/L, exceeding those of the middle-

aged group by 15.6% and the control group by 2.2-fold (p < 0.001). Analysis of lipid 

metabolism revealed that total cholesterol reached 6.3±0.2 mmol/L in elderly 

patients, representing an increase of 8.6% compared with middle-aged patients and 

34.0% compared with controls (p < 0.001). Serum triglyceride levels increased to 
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2.5±0.1 mmol/L, which was 19.0% higher than in the middle-aged group and 78.6% 

higher than in healthy controls (p < 0.001). The systemic inflammatory marker C-

reactive protein (CRP) reached 7.4±0.4 mg/L in elderly patients, exceeding the 

values observed in middle-aged patients by 32.1% and those of the control group by 

3.5-fold (p < 0.001), indicating persistent low-grade systemic inflammation. 

Significant disturbances in calcium-phosphorus metabolism were also identified. In 

elderly patients, total calcium, ionized calcium, and inorganic phosphorus decreased 

to 2.12±0.05 mmol/L, 1.06±0.02 mmol/L, and 0.96±0.03 mmol/L, respectively, 

corresponding to reductions of 10.9%, 11.7%, and 18.6% compared with controls 

(p < 0.01). Serum 25(OH)D concentration decreased to 16.8±1.0 ng/mL, 

representing a reduction of 22.2% compared with middle-aged patients and 46.5% 

compared with healthy controls (p < 0.001). Conversely, parathyroid hormone 

(PTH) increased to 74.6±3.8 pg/mL, which was 27.7% higher than in the middle-

aged group and 76.8% higher than in controls (p < 0.001). At the same time, serum 

calcitonin decreased to 4.2±0.3 pg/mL, representing a 40.8% reduction compared 

with the control group (p < 0.01). 

Conclusion. The findings indicate that cytolytic syndrome, dyslipidemia, 

chronic low-grade inflammation, and disturbances in calcium-phosphorus 

metabolism are the principal pathogenetic mechanisms underlying impaired bone 

remodeling and osteoporosis development in patients with NAFLD, particularly in 

the elderly. Comprehensive assessment of these clinical and laboratory parameters 

may improve early identification of high-risk patients and facilitate timely 

preventive and therapeutic interventions aimed at reducing osteoporosis 

progression. 

 

References: 

1. Biver E., Ferrari S. Bone health in metabolic syndrome and diabetes // Current Osteoporosis Reports. – 2022. – 

Vol.20. – P.1–12. 

2. Black D.M., Rosen C.J. Postmenopausal osteoporosis // New England Journal of Medicine. – 2022. –  

Vol.386. – P.2096–2106. 

3. Cusi K., et al. Metabolic dysfunction-associated steatotic liver disease and diabetes // Diabetes Care. – 2024. – 

Vol.47. – P.1–14. 

  


