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MODERN APPROACHES TO OBJECTIVIZATION OF 

PERIPHERIC NEUROPATHY AS A CONSEQUENCE OF 

CHEMICAL THERAPY: THE ROLE OF CLINICAL 

SCHEMES AND MOLECULAR BIOMARKERS 
 

Purpose of the study. To evaluate the diagnostic significance of clinical scales 

and molecular biomarkers in patients with peripheral neuropathy due to 

chemotherapy. 

Materials and methods. The study included 115 subjects: 41 patients with 

peripheral neuropathy due to chemotherapy, 38 patients without clinical signs of 

neuropathy, and 36 practically healthy individuals. All subjects underwent a 

comprehensive clinical and neurological examination using the Total Neuropathy 

Score (TNS) scale and the visual-analogue pain scale (VASH). The laboratory study 

included determining the concentration of light chain neurofilament (NfL) in blood 

serum and evaluating microRNA expression as potential molecular biomarkers of 

peripheral nervous system damage. 

Research results. Quantitative assessment of neurological disorders showed a 

significant increase in TNS and VASH indicators in patients with peripheral 

neuropathy compared to the comparison group and practically healthy individuals 

(p<0.001). The highest values of the TNS scale were recorded in patients with 

sensorimotor neuropathy, a pronounced decrease in vibrational sensitivity, and the 

suppression of Achilles' reflexes. A positive correlation of medium strength (r=0.61; 

p<0.001) was identified between TNS indicators and pain syndrome intensity, 

indicating high informativeness in the comprehensive quantitative assessment of 

clinical manifestations of the disease. 

The laboratory stage of the study demonstrated a statistically significant 

increase in the level of light chain neurofilament in patients of the main group 

compared to patients without signs of neuropathy and the control group (p<0.001). 

The highest NfL values were identified in patients with pronounced clinical 

manifestations of the disease, a prolonged course of the oncological process, and a 
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large number of chemotherapy courses. A strong positive correlation was 

established between NfL concentration and TNS scale indicators (r=0.69; p<0.001), 

as well as a correlation with the number of chemotherapy courses administered 

(r=0.58; p<0.001). 

The study of microRNA expression also revealed significant differences 

between the examined groups. In patients with clinical manifestations of peripheral 

neuropathy, the most pronounced changes in the expression of the studied 

microRNAs were noted, accompanied by an increase in NfL levels and an increase 

in TNS indicators. Correlation analysis confirmed the presence of a correlation 

between microRNA changes, the concentration of light chain neurofilament, and the 

severity of neurological disorders (r=0.54–0.63; p<0.001). The obtained results 

indicate that laboratory biomarkers reflect the intensity of axonal damage to the 

peripheral nervous system and supplement clinical examination data. 

Conclusion. The comprehensive use of the Total Neuropathy Score scale, the 

visual-analog pain scale, the determination of light chain neurofilament levels, and 

microRNA expression studies allows for the objectification of the degree of 

peripheral nervous system damage in patients receiving chemotherapy. The 

combination of clinical assessment and modern molecular biomarkers represents a 

promising approach to the diagnosis and monitoring of peripheral neuropathy, and 

can serve as a basis for further improvement of patient management algorithms in 

oncological and neurological practice. 
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