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According to the results of statistical analysis, an increased risk of breast (1.3 

times higher), uterine (1.4 times higher) and pancreatic (1.6 times higher) cancer was 

revealed in women with T2D, men had 1.9 times higher risk of pancreatic cancer.  

There was a significant prevalence of obesity among patients with OD, which 

were detected on the background of T2D (52.35% of patients) in particular in patients 

with cancer of the reproductive system and colorectal cancer. According to the results of 

statistical analysis, women with T2D have an increased risk of breast cancer associated 

with obesity (2.1 times higher); men with T2D have 2.9 higher risk of prostate and 

colorectal cancer.  

MN of the most common localizations were mostly diagnosed in patients with 

T2D of moderate severity (77.48%), in the stage of decompensation (70.36%), aged 60-

70 years, with duration of DM over 5 years. Patients with pancreatic cancer had the 

shortest duration of DM before the detection of cancer. 

Combination therapy of antidiabetic medications with non-pancreatic 

hypoglycemic effects (metformin, glitazones, glyflosins) with stimulants of synthesis 

and secretion of insulin (sulfonylurea derivatives (SUD) and glyptins) was the most 

common treatment for patients with T2D before detection of OD (37.71 %). Insulin 

monotherapy (25.00%) and SUD monotherapy (26.92%) predominated in the treatment 

of patients with pancreatic cancer. 

It was found that before the detection of cancer in 397 patients with T2D 

(74.48%), they were treated with SUD or insulin either as a monotherapy or a 

combination therapy. These drugs were more often used in patients with diabetes lasting 

more than 5 years and in those without obesity. At the same time, this therapy was used 

by 47.53% of patients with DM with the duration of the illness up to 5 years (the most 

of them were patients with pancreatic cancer) and by 68.82% of obese patients.  

An increased risk of cancer in patients with T2D associated with insulin therapy 

was found using the statistical analysis (2.4 times higher).  

According to the results of the epidemiological study analysis, differences in the 

clinical characteristics and course of diabetes in patients with pancreatic cancer, which 

was diagnosed on the background of T2D were revealed. Absence of obesity, short 
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and other groups, indicates the inhibition of insulin signaling activation in the 

combination of both diseases and requires further study. 

Using the results obtained in the study, we created a model for assessing the 

activation of oncogenesis applying the method of discriminant analysis. This model can 

be used to detect excessive activation of insulin signaling in patients with T2D in the 

future. 

The study confirmed the ability of metformin to affect the phosphorylation of 

PRAS40 and inhibit mTORC1-mediated activation of p70S6K based on reduced 

phospho-PRAS40 and phospho-p70S6k in patients with DM group II and IV on 

metformin monotherapy. 

The direct correlation of phospho-Akt, phospho-PRAS40 and phospho-p70S6k 

with insulin, IGF-1, BMI in both healthy individuals and patients with diabetes, cancer 

and combination of both diseases indicates the role of obesity and growth factors in the 

activation of mTORC1 and mTORC2. A direct correlation of phospho-PRAS40 and 

phospho-p70S6k with HbA1c in patients of groups II and IV with DM was found 

The scientific novelty. Study confirmed scientific data on the influence of T2D 

on the formation of oncological pathology have been confirmed, scientific data on the 

influence of obesity and insulin therapy on the development of MN in patients with DM 

have been supplemented. The influence of T2D on the survival of patients with MN and 

its dependence not only on the stage of MN, but also on hypoglycemic therapy, HbA1c 

level and duration of diabetes (at certain stages and localizations of MN) was proved. 

Hyperactivation of the PI3K/Akt/mTORC1 signaling pathway involved in the 

regulation of metabolism and oncogenesis in patients with DM has been determined. 

The absence of activation of the PI3K/Akt/mTORC1 pathway in patients with MN, 

which were diagnosed on the background of T2D has been proven. The hypothesis of 

reciprocal phosphorylation of Akt on serine (Ser473) and threonine (Thr308) residues in 

patients with T2D was proved and scientifically substantiated. The direct effect of 

hyperglycemia on the activation of mTORC1 in T2D has been determined. Scientific 

data on the effect of insulin and IGF-1 as extracellular activators of the 

PI3K/Akt/mTOR signaling pathway have been supplemented. 
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The method of diagnosis of T3cDM has been improved and scientific data on 

indications for screening for pancreatic cancer, in particular by T2D, have been 

expanded. Scientific data on the oncoprotective properties of metformin have been 

confirmed. 

For the first time were created mathematical models to calculate the predicted risk 

of MN of the most common localizations, using logistic regression method. For the first 

time a mathematical model for estimation of the activation of oncogenesis processes 

using the method of discriminant analysis was created. 

The practical significance of the results obtained. The expediency of raising 

patients' awareness of the predisposition to cancer in T2D and of the importance of 

correcting the factors that increase the risk of cancer in diabetes: obesity, 

hyperglycemia, hyperinsulinemia to prevent MN was proved. 

The expediency of clinical and laboratory verification of the type of diabetes at 

the time of its initial detection in persons over 50 years of age, without obesity and 

hyperinsulinemia to exclude secondary diabetes T3cDM has been proven. The need for 

laboratory confirmation of specific mechanisms of development or decompensation of 

diabetes and for new approaches to the choice of ADT, especially in obese patients, is 

substantiated. The expediency of additional examination of patients with T2D and 

obesity to prevent iatrogenic hyperinsulinemia in case of the need for intensification of 

ADT by insulin therapy was determined. The prescription of metformin for the 

prevention of MN in patients with DM  is substantiated and recommended. 

A new method of assessing the individual predicted risk of cancer of the most 

common localizations has been developed and put into practice. Individual approaches 

to examination and treatment of patients with T2D depending on the presence of IR and 

obesity, as well as depending on the degree of predicted risk of MN have been 

developed. 

Key words: diabetes mellitus, epidemiology of cancer, antidiabetic therapy, 

predicted cancer risk, insulin, IGF-1, signaling pathwayPI3K/Akt/mTOR, metformin. 
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