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CLINICAL AND BIOCHEMICAL SIGNIFICANCE OF RENAL 

BIOMARKERS IN PATIENTS WITH CHRONIC KIDNEY DISEASE 

DEPENDING ON THE PRESENCE OF DIABETES MELLITUS 

Almammadov F.Ch. 

Azerbaijan Medical University, Baku, Azerbaijan 

info@amu.edu.az 

Introduction. Chronic kidney disease (CKD) is characterised by a gradual 

decline in glomerular filtration and the accumulation of markers of renal tissue injury. 

The coexistence of CKD and diabetes mellitus significantly accelerates the progression 

of nephropathy and worsens clinical outcomes. Therefore, the study of dynamic 

changes in biomarkers such as cystatin C, KIM-1, L-FABP, NGAL, endothelin-1, 

FGF-23, and vitamin D, depending on the disease stage and diabetic status, is of 

particular clinical importance (Colhoun & Marcovecchio, 2018; Onoja et al., 2025; 

Visinescu, 2024). 

Aim of the study. To assess changes in clinical and laboratory indicators and 

renal injury biomarkers in patients with various stages of CKD depending on the 

presence of type 2 diabetes mellitus. 

Materials and methods. The study included 147 patients with CKD: 70 at 

conservative stages (I – IV) and 77 at the terminal stage receiving haemodialysis. 

Among them, type 2 diabetes mellitus was identified in 31 patients at the conservative 

stage and in 38 at the terminal stage. Serum and urinary levels of creatinine, cystatin 

C, vitamin D, NGAL, KIM-1, L-FABP, FGF-23, and endothelin-1 were determined by 

ELISA. Glomerular filtration rate (GFR) was calculated using the MDRD formula, and 

tubular reabsorption and minute diuresis were assessed using standard equations.  

Results and discussion. In CKD patients without diabetes, serum creatinine at 

the conservative stage was 2.96 mg/dL, while in those with diabetes it was 2.94 mg/dL 

(a non-significant difference). At the terminal stage, creatinine levels were 9.87 mg/dL 

and 8.21 mg/dL, respectively (a 16.8% decrease, p = 0.024, in diabetics). Cystatin C 

increased from 2.54 mg/L to 7.59 mg/L at the terminal stage (a threefold rise, 
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р < 0.001). Vitamin D levels decreased in both groups, more markedly in diabetic 

patients (by an average of 12.5%). GFR declined by 39% in non-diabetic patients and 

by 45% in diabetics, corresponding to a relative reduction of 15.4%. Tubular 

reabsorption showed a slight decrease at the conservative stages (from 88.9% to 

88.0%) but dropped sharply at the terminal stage (36.0%–37.0%). Among renal injury 

biomarkers, there was an increase in NGAL (from 90.5 → 95.5 ng/mL in conservative 

stages and 182.1 → 175.6 ng/mL in terminal stages), KIM-1 (66.4 → 83.7 ng/mL, 

+26.0%, and 206.0 → 205.5 ng/mL, respectively), and L-FABP (4.7 → 6.1 ng/mL, 

+29.8%, p = 0.016, and 17.5 → 17.4 ng/mL). Increases in FGF-23 (60.4 → 

69.7 pg/mL, +15.4%, p = 0.003) and endothelin-1 (8.2 → 10.4 pg/mL, +26.8%) in 

diabetic patients indicated activation of fibrotic and inflammatory processes. Urinary 

KIM-1 concentrations were higher in diabetics (826 vs 763 pg/mL, +8.3%), confirming 

more pronounced tubular injury. At the terminal stage, all biomarkers reached their 

peak values, particularly in the presence of diabetes (NGAL, KIM-1, and FGF-23 

increased by 15–40%), reflecting the severity of nephropathy and structural nephron 

damage (Chen & Wang, 2025; Muglia et al., 2024). 

Conclusion. The presence of type 2 diabetes mellitus in patients with CKD 

enhances metabolic and inflammatory disturbances, accompanied by increased levels 

of NGAL, KIM-1, L-FABP, FGF-23, and endothelin-1, as well as reduced vitamin D 

and GFR. The most sensitive indicators of disease progression are cystatin C, KIM-1, 

and FGF-23, which can be used for early diagnosis and prognosis of renal function 

decline. 
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Introduction. Lung cancer is among the leading causes of cancer-related deaths 

worldwide, with non-small cell lung cancer (NSCLC) comprising about 85% of all 

cases. The discovery of key driver mutations such as EGFR, ALK, and ROS1 has 

transformed NSCLC diagnostics and treatment (Lin & Shaw, 2017; Davies et al., 

2017). ROS1 rearrangements, found in roughly 1–2% of NSCLC cases, are more 

common in younger, non-smoking patients (Bergethon et al., 2012; Shaw et al., 2014). 

These alterations activate oncogenic signaling pathways that drive tumor growth. 

https://doi.org/10.1681/asn.0000000767
https://doi.org/10.1177/1934578X251321758
https://doi.org/10.3389/fmed.2024.1397160
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