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Abstract 

Actuality of theme. The recognition of diabetes and cancer by global non-

communicable epidemics necessitates the need for research into the mechanisms behind the 

combination of diabetes and cancer, and the factors that lead to it. 

The goal of the work. To study the structure and frequency of oncological pathology 

in patients with type 2 diabetes and its effect on the effectiveness of diabetes treatment. 

Materials and methods. The study involved 2264 patients with type 2 diabetes (1186 

men, 1078 women) who were treated at the Ukrainian Research Center for Endocrine 

Surgery, Endocrine Transplantation and Tissue of the Ministry of Health of Ukraine. The 
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frequency and structure of oncological pathology in patients with type 2 diabetes, depending 

on the region of Ukraine, including the territories of military conflict, the place of residence 

of patients (countryside, city), duration of type 2 diabetes, BMI, HbA1c, medication tactics, 

macrovascular complications of diabetes (myocardial infarction (MI), stroke, diabetic foot 

syndrome (UDF). Medical and social factors were studied using a comparative analysis of the 

data obtained. Statistical processing of the obtained data was carried out using the program 

Statistika 10.0 (StatSoft). 

Results and discussion. The incidence of cancer in patients with MI and stroke 

(7.12% and 10.1%, respectively) is higher than in patients without such complications (6.46% 

and 6.05%, respectively) with the opposite situation in patients with UDF - 2.3 times less than 

in patients without UDF (3.4% vs. 7.7%), and this indicator in patients with MI, stroke and 

without macrovascular complications is 1.8-3.0 times higher than in patients with UDF. The 

incidence of cancer is significantly higher when combined with 2 macrovascular 

complications. Almost 90% of cancers were diagnosed with type 2 diabetes.  

The share of women with oncological pathology is twice as high as in men with a 

greater difference in patients from the Western region (13.8 times), BMI over 40 kg/m2 (5.5 

times), HbA1c 9.1-10.0% (4.6 times), duration of diabetes 11-15 years and more than 20 

years (3.4 times and 3.9 times, respectively), Central region and duration of diabetes 16-20 

years (3.3 times). The incidence of cancer in men (4.47% among all men) is higher in patients 

with MI and stroke, Eastern and Southern regions, duration of diabetes 6-10 years, BMI 30-

34.9 kg/m2 and 35-39.9 kg/m2, HbA1c up to 6.0% and 8.1-9.0% and in patients with insulin 

therapy, but less in patients with UDF, Western and Central regions, BMI 18.5-24.9 kg/m2, 

25-29.9 kg/m2 and over 40 kg/m2, newly diagnosed type 2 diabetes, duration of type 2 

diabetes 11-15 years, 16-20 years and more than 20 years, HbA1c 8.1-9,% and more than 

10.0% and in patients on combination therapy. The incidence of oncologic pathology in 

women (8.81% among all women) is higher in patients with MI, stroke, Western and 

Southern region, duration of diabetes mellitus type 11-15 years, BMI 35-39.9 kg/m2 and over 

40 kg/m2, HbA1c up to 6.0% and 8.1-9.0%, but less in patients with UDF, Eastern region and 

territories of military conflict, duration of type 2 diabetes over 20 years, rural area, BMI 18.5-

24.9 kg/m2, HbA1c 8.1-9,% and more than 10.0% in patients with insulin therapy. 

The leading place in the structure of oncologic pathology is occupied by thyroid 

cancer with a higher rate in patients with stroke, without macrovascular complications and 

lower rates in patients with MI and UDF and genital cancer with the opposite situation in the 

proportion of patients with such pathology. The incidence of breast and kidney cancer in 
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patients with UDF is several times higher than in patients with MI, stroke and without 

macrovascular complications. In the structure of oncological pathology in men with MI, the 

first place occupy the prostate cancer and the cancer of the thyroid gland (36.36% and 

18.18%), with stroke - thyroid cancer (33.33%), prostate, testes, colon and kidney (16.67% 

each), with UDF - thyroid cancer, kidney cancer and lymphocytic leukemia (20.0% each), and 

without macrovascular complications - thyroid cancer and gastric cancer (62.5% and 12.5% 

respectively). Proportion of prostate, colon and kidney cancer in men with macrovascular 

complications is several times higher than in patients without such complications. In the 

structure of oncological pathology in women with MI and stroke, the first place is occupied 

by thyroid cancer (50.0% and 57.14% respectively) and cervical cancer (40.0% and 23.08% 

respectively), with UDF - breast and thyroid cancer (40.0% and 20.0% respectively), and 

without macrovascular complications - thyroid cancer and adrenal cancer (47.54% and 

11.48% respectively). Thyroid cancer share in women with MI, stroke and without 

macrovascular complications more than twice as high as in patients with UDF with the 

opposite situation with breast cancer, whose proportion in the structure of cancer is more than 

four times higher in patients with UDF. 

No case of gastric cancer in patients with MI, stroke and VTS with the same rate in 

patients without macrovascular complications (3,57-4,03%). No cases of adrenal cancer in 

patients with MI, single cases in patients with stroke and VTS as opposed to high and equal 

rates in patients without macrovascular complications (9,29-10,77%). No cases of lung and 

stomach cancers in men and women with macrovascular complications; for adrenal cancer in 

men with macrovascular complications and in women with MI; kidney cancer in women with 

macrovascular complications; colorectal cancer in women of all categories of patients. 

Conclusions. The incidence of oncologic pathology in patients with type 2 diabetes 

has significant differences depending on the patient's sex, territory and place of residence, 

duration of diabetes, BMI, HbA1c, macrovascular complications and medication tactics. The 

incidence of cancer in patients with type 2 diabetes is not significantly influenced by HbA1c 

levels in patients of both sexes, BMI in men, and women's residence, but the patient's area of 

residence and macrovascular complications of type 2 diabetes in patients of both sexes, the 

duration of diabetes in men and BMI in women have a significant impact, moderate impact - 

male habitat and duration of type 2 diabetes in women.  

Keywords: type 2 diabetes; cancer; cancer; efficacy; medical factors; social 

factors. 
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Introduction. A combination of type 2 diabetes and cancer as  the most common non-

communicable diseases, leading to significant social and economic consequences for 

individuals, their families and, in general, national health systems, requires scientific research, 

in particular the study of the mechanisms underlying such a combination, and the factors that 

lead to it. 

Goal. To study the structure and frequency of cancer oncology in patients with type 2 

diabetes and its effect on the effectiveness of diabetes care. 

Materials and methods. The study involved 2264 type 2 diabetes mellitus patients 

(1186 men and 1078 women) from all regions of Ukraine, who have been receiving medical 

care for the past five years in the Ukrainian Center for Endocrine Surgery, transplantation of 

endocrine organs and tissues of the Ministry of Health of Ukraine. Investigated frequency and 

structure of oncology pathology in patients with type 2 diabetes mellitus depending on the 

territory of residence of patients (Central, Northern, Southern, Western, Eastern Ukraine, 

Kyiv, military conflict territories), patients' places of residence (countryside, city), duration of 

type 2 diabetes, body mass index (BMI), glycated hemoglobin (HbAc), drug tactics and 

diagnosis myocardial infarction (MI), stroke, diabetic foot syndrome (UDF). Medical and 

social factors were studied using a comparative analysis of the data obtained. Statistical 

processing of the obtained data was carried out using the program Stats 10.0 (StatSoft). 

Results and discussion. The study found that the incidence of cancer (table 1) in 

patients with MI and stroke (7.12% and 10.1%, respectively) exceeds rates in patients without 

MI and without stroke (6.46% and 6.05%, respectively) with the opposite situation in patients 

with UDF - 2.3 times less than in patients without UDF (3.4% vs. 7.7%), and the incidence of 

cancer in patients with MI, stroke and without macrovascular complications 1.8-3.0 times 

higher than in patients with UDF. 

Table 1 

The incidence of oncological pathology in patients with type 2 diabetes 

depending on macrovascular complications, n (%) 

Indicator Categories of patients 

with MI 

(n = 267) 

without 

MI 

(n =1997) 

with 

stroke  

(n =198) 

without 

stroke  

(n =2066) 

with UDF 

(п=705) 

without 

UDF 

(п=1559) 

Oncological 

pathology 

19 

(7,12) 

129 

(6,46) 

20 

(10,1) 

125 

(6,05) 

24 

(3,4) 

120 

(7,7) 

 

Moreover, the frequency of oncological pathology (table 2) in patients with a 

combination of MI and stroke (17.78%) is 2.9 times higher than with a combination of SDS 
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and stroke (6.98%), 2.5 times higher than in all patients with MI (7.12%) and with a 

combination of MI and SDS (6.15%), 1.8 times higher than in all patients with stroke 

(10.1%). 

Table 2 

The incidence of oncological pathology in patients with type 2 diabetes 

when diagnosing 2 macrovascular complications, n (%) 

Indicator among patients with MI 

(n = 267) 

among patients with 

troke (n =198) 

among patients with 

UDF (n =705) 

MI + 

stroke  

(n=45) 

MI +  

UDF 

(n=130) 

stroke + 

MI 

(n=45) 

stroke + 

UDF 

(n=86) 

UDF +  

MI  

(n=130) 

UDF + 

stroke 

(n=86) 

Oncological 

pathology 

8 (17,78) 8 (6,15) 8 (17,78) 6 (6,98) 8 (6,15) 6 (6,98) 

 

It should be noted that almost 90% of oncological diseases were diagnosed in patients 

with type 2 diabetes (with MI - 90.48%, with stroke - 90.0%, with UDF - 95.83%, without MI 

- 93.67%, without - stroke - 89.29%, without UDF - 93.33%). 

Significant differences in the incidence of oncological pathology in men and women 

were found, depending on medical and socio-economic factors (table 3). 

The incidence of cancer in men (4.47% among all men studied) the same in patients 

without macrovascular complications, rural residents and city dwellers, higher in patients with 

MI and stroke, Eastern and Southern Ukraine, duration of diabetes mellitus type 6-10 years, 

BMI 30-34.9 kg/m2 and 35-39.9 kg/m2, HbA1c up to 6.0% and 8.1-9.0% and on insulin 

therapy, but less in patients with UDF, Western and Central Ukraine, BMI 18.5-24.9 kg/m2, 

25-29.9 kg/m2 and more than 40 kg/m2, in first-time identified patients with duration of 

diabetes mellitus type 11-15 years, 16-20 years and more than 20 years, HbA1c 8.1-9.0% and 

more than 10.0% and on combination therapy. 

At the same time, the incidence of cancer in women (8.81% among all women studied) 

the same in patients without macrovascular complications, on tablet drug therapy and 

combination therapy, higher in patients with MI and stroke, Western and Southern Ukraine, 

duration of diabetes mellitus type 11-15 years, BMI 35-39.9 kg/m2 and over 40 kg/m2, HbA1c 

up to 6.0% and 8.1-9.0%, but less in patients with UDF, Eastern Ukraine and the territories of 

military conflict, duration of type 2 diabetes over 20 years, rural area, BMI 18.5-24.9 kg/m2, 

HbA1c 8.1-9.0% and more than 10.0% on insulin therapy. 
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Table 3 

The incidence of oncological pathology in patients with type 2 diabetes 

depending on the patient's gender, medical and socio-economic factors, n (%) 

Gender 

of the 
patient 

Medical and socio-economic factors effects on the incidence of cancer 

Territory of 
residence of 

patients  

Place of 
residence 

of patients 

Duration of 
type 2 

diabetes 

BMI HbА1с Medication 
tactics 

Macrovascula
r 

complications 

 Central 

Ukraine 

countrysi

de 

first 

discovered 

18,5-24,9 

kg/m
2
 

to 6,0% on pill 

therapy 

with MI 

men  3 (2,73) 7 (4,38) 4 (3,31)  5 (3,4) 4 (7,02) 28 (4,02) 9 (5,52) 

women 8 (8,89) 13 (7,93) 7 (8,54) 6 (4,8) 6 (20,0) 50 (8,99) 10 (9,62) 

 Northern 

Ukraine 

city 1-5 years 25-29,9 

kg/m
2
 

6,1-7,0% on insulin 

therapy 

with stroke 

men  6 (3,17) 46 (4,48) 15 (4,89) 15 (3,77) 9 (4,86) 8 (5,23) 6 (6,59) 

women 14 (6,48) 82 (8,97) 20 (8,51) 25 (8,9) 9 (8,65) 11 (7,53) 14 (13,08) 

 Southern 

Ukraine 

 6-10 years 30-34,9 

kg/m
2
 

7,1-8,0% on 

combination 

therapy 

with UDF 

 

men  2 (6,25)  21 (6,03) 17 (5,23) 9 (4,41) 11 (3,54) 14 (3,13) 

women 6 (17,14)  27 (8,91) 26 (8,87) 14 (8,05) 30 (8,47) 10 (3,89) 

 Western 

Ukraine 

 11-15 years 35-39,9 

kg/m
2
 

8,1-9,0%  without MI, 

stroke, UDF 

men  1 (1,85)  6 (2,96) 7 (5,19) 14 (6,7)  32 (4,96) 

women 14 (25,45)  21 (10,1) 20 (12,5) 23 (11,56)  59 (8,7) 

 Eastern 

Ukraine 

 16-20 years more than 

40 kg/m
2
 

9,1-10,0%   

men  4 (5,63)  3 (2,4) 1 (1,89) 3 (1,58)   

women 3 (3,61)  12 (7,95) 10 (10,42) 12 (7,27)   

 the city of 

Kyiv 

 more than 

20 years 

 more than 

10,0% 

  

men  35 (4,99)  1 (1,47)  9 (3,32)   

women 43 (7,57)  5 (5,75)  25 (7,35)   

 territories of 

military 

conflict 

      

men  3 (4,29)       

women 4 (4,82)       

 Among all patients studied 

men  53 (4,47) 

women 95 (8,81) 

 

In this case, the proportion of women with cancer pathology in all the studied 

categories of patients (with the exception of patients with UDF and territories of military 

conflict with the same indicators) higher than in men (twice among all patients studied) with a 

greater difference in patients from Western Ukraine (13.8 times), BMI over 40 kg/m2 (5.5 

times), HbA1c 9.1-10.0% (4.6 times), duration of type 2 diabetes over 20 years and 11-15 
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years (3.9 times and 3.4 times, respectively), Central Ukraine and the duration of diabetes 

mellitus type 16-20 years (3.3 times). 

In the structure of oncological pathology (table 4), thyroid cancer with a higher 

incidence in stroke patients (50.0% versus 41.43% in patients without stroke) occupies a 

leading place, and the incidence of such cancer in patients with MI and UDF (33.33% and 

20.0%, respectively) is less than in patients without these complications (without 47.69% 

without MI, 50.81% without UDF). The second place is occupied by genital cancer, the 

incidence of which is higher in patients with MI and stroke (38.1% and 25.0% respectively), 

and with UDF (12.0%), on the contrary, less than in patients without macrovascular 

complications (without MI - 10.0%, without stroke - 12.14%, without UDF - 14.52%). 

Table 4 

Structure of oncological pathology in patients with type 2 diabetes 

depending on macrovascular complications, n (%) 

Oncological 

pathology 

Categories of patients 

with MI 

(n=267) 

without 

MI 

(n=1997) 

with 

stroke 

(n=198) 

without 

stroke 

(n=2066) 

with UDF 

(п=705) 

without 

UDF 

(п=1559) 

Thyroid cancer 7 (33,33) 62 

(47,69) 

10 (50,0) 58 

(41,43) 

5 (20,0) 63 

(50,81) 

Genital Cancer 8 (38,1) 13 (10,0) 5 (25,0) 17 

(12,14) 

3 (12,0) 18 (14,52

) 

Prostate cancer 1 (4,76) 7 (5,38) 1 (5,0) 7 (5,0) 1 (4,0) 7 (5,65) 

Breast cancer 1 (4,76) 8 (6,15) 1 (5,0) 8 (5,71) 4 (16,0) 5 (4,03) 

Kidney cancer 1 (4,76) 6 (4,62) 1 (5,0) 5 (3,57) 3 (12,0) 3 (2,42) 

Adrenal cancer 0 14 

(10,77) 

1 (5,0) 13 (9,29) 1 (4,0) 12 (9,68) 

Stomach cancer 0 5 (3,85) 0 5 (3,57) 0 5 (4,03) 

 

Frequency of breast and kidney cancer in patients with UDF (16.0% and 12.0%, 

respectively) several times higher than in patients with MI (4.76%), stroke (5.0%) and without 

macrovascular complications (without MI - 6.15% and 4.62% respectively, without stroke - 

5.71% and 3.57% respectively, without SDS - 4.03% and 2.42% respectively). 

No cases of gastric cancer have been identified in patients with MI, stroke and UDF 

with the same proportion of this pathology in patients without macrovascular complications 

(without MI - 3.85%, without stroke - 3.57%, without UDF - 4.03%). No cases of adrenal 

cancer have been identified in patients with MI, one case in patients with stroke and UDF 

(5.0% and 4.0%, respectively) in contrast to diagnosing this pathology in every tenth patient 
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without macrovascular complications (without MI - 10.77%, without stroke - 9.29%, without 

UDF - 9.68%). 

Table 5  

Structure of oncological pathology in patients with type 2 diabetes 

depending on the patient's gender and macrovascular complications, n (%) 

Oncological 

pathology 

Categories of patients 

with MI with stroke with UDF without MI, stroke, 

UDF 

men  
(n =163) 

women 
(n =104) 

men  
(n =91) 

women 
(n =107) 

men  
(n =448) 

women 
(n =257) 

men  
(n =645) 

women 
(n =678) 

Thyroid cancer 2 (18,18) 5 (50,0) 2 (33,33) 8 (57,14) 3 (20,0) 2 (20,0) 20 (62,5) 29 (47,54) 

Breast cancer 0 1 (10,0) 0 1 (7,14) 0 4 (40,0)  0 4 (6,56) 

Cervical cancer 0 4 (40,0) 0 3 (23,08) 0 1 (10,0) 0 5 (8,2) 

Ovarian cancer 0 0 0 0 0 0 0 1 (1,64) 

Cancer of the 

vulva 

0 0 0 0 0 0 0 3 (4,92) 

Prostate cancer 4 (36,36) 0 1 (16,67) 0 2 (13,33) 0 1 (3,13) 0 

Testicular 
cancer 

0 0 1 (16,67) 0 0 0 0 0 

Adrenal cancer 0 0 0 1 (7,14) 0 1 (10,0) 1 (3,13) 7 (11,48) 

Pancreatic 

cancer 

1 (9,09) 0 0 1 (7,14) 0 1 (10,0) 1 (3,13) 3 (4,92) 

Kidney cancer 1 (9,09) 0 1 (16,67) 0 3 (20,0) 0 1 (3,13) 2 (3,28) 

Bladder cancer 0 0 0 0 0 0 0 2 (3,28) 

Lung cancer 0 0 0 0 0 0 1 (3,13) 2 (3,28) 

Stomach cancer 0 0 0 0 0 0 4 (12,5) 1 (1,64) 

Myeloma 
disease 

0 0 0 0 0 0 0 1 (1,64) 

Lymphocytic 

leukemia 

0 0 0 0 3 (20,0) 0 0 1 (1,64) 

Myeloma 
leukemia 

0 0 0 0 0 0 1 (3,13) 0 

Colon cancer 1 (9,09) 0 1 (16,67) 0 1 (6,67) 0 1 (3,13) 0 

Nose cancer 1 (9,09) 0 0 0 1 (6,67) 0 0 0 

Skin melanoma 1 (9,09) 0 0 0 2 (13,33) 0 0 0 

 

At the same time, in the structure of cancer pathology in men with MI, the first place 

is occupied by prostate cancer and thyroid cancer (36.36% and 18.18%), in men with stroke - 

thyroid cancer (33.33%), prostate cancer, testes, colon and kidney (16.67% each), men with 

UDF - thyroid cancer, kidney cancer and lymphocytic leukemia (20.0% each), in men without 

macrovascular complications - thyroid cancer and gastric cancer (62.5% and 12.5%, 

respectively). The share of prostate cancer, colon cancer and kidney cancer in men with 

macrovascular complications (with MI - 36.36%, 9.09% and 9.09%, respectively, with stroke 

- 16.67%, with UDF - 13.33% , 6.67% and 20.0% respectively) are several times higher than 

in patients without such complications (3.13% each). 



 345 

And in the structure of oncological pathology in women with MI and stroke, the first 

place is occupied by thyroid cancer (50.0% and 57.14% respectively) and cervical cancer 

(40.0% and 23.08% respectively), women with UDF - breast cancer and thyroid cancer 

(40.0% and 20.0% respectively), in women without macrovascular complications, thyroid 

cancer and adrenal cancer (47.54% and 11.48%, respectively). The incidence of thyroid 

cancer in women with MI, stroke and no macrovascular complications (50.0%, 57.14%, and 

47.54%, respectively) is significantly higher than in patients with UDF (20.0%) with the 

opposite situation with higher incidence of breast cancer in patients with UDF (40.0% versus 

10.0% in patients with MI, 7.14% with stroke and 6.56% without macrovascular 

complications). 

However, no cases of lung and gastric cancer have been reported in men and women 

with macrovascular complications; adrenal cancer in men with macrovascular complications 

and women with MI; kidney cancer in women with macrovascular complications; colon 

cancer in women of all categories of patients. 

The study found no effect of cancer on the efficacy of type 2 diabetes, and the average 

HbA1c level corresponds to diabetes decompensation (tables 6, 7, 8). 

Table 6 

Average HbA1c in patients with type 2 diabetes mellitus  

depending on macrovascular complications, % 

Indicator Categories of patients 

with MI  

(n =267) 

without 

MI 

(n=1997) 

with 

stroke 

(n=198) 

without 

stroke 

(n=2066) 

with UDF 

(п=705) 

without 

UDF 

(п=1559) 

The average 

HbA1c in the 

whole group 

9,09±2,03 9,03±2,06 8,85±1,95 9,05±2,06 8,9±1,96 9,09±2,1 

Average HbA1c 

in patients with 

cancer 

8,84 

[7,7; 9,2] 

8,79±2,01 8,36 

[7,45; 

8,75] 

8,85±2,07 8,45 

[7,6;9,3] 

8,82±2,09 

 

Table 7 

Average HbA1c in women with type 2 diabetes,% 

Indicator Categories of patients 

with MI 

(n=104) 

with stroke 

(n=107) 

with UDF 

(n=257) 

without MI, 

stroke, UDF 

(n=678) 

The average HbA1c in 

the whole group 

9,31±2,12 9,03±2,06 9,23±2,02 9,33±2,08 

Average HbA1c in 

patients with cancer 

9,33 

[8,1; 9,2] 

8,91 

[8,1; 9,2] 

9,12 

[8,1; 10,4] 

8,77±2,0 
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Table 8 

Average HbA1c in men with type 2 diabetes,% 

Indicator Categories of patients 

with MI 

(n=163) 

with stroke 

(n=91) 

with UDF 

(n=448) 

without MI, 

stroke, UDF 

(n=645) 

The average HbA1c in 

the whole group 

8,94±1,95 8,63±1,78 8,71±1,91 8,86±2,17 

Average HbA1c in 

patients with cancer 

8,23 

[7,45; 9,15] 

7,14 

[6,7; 7,7] 

7,98 

[7,3; 8,7] 

8,4 

[6,9; 9,0] 

 

Conclusions: 

1. The incidence of cancer in patients with type 2 diabetes has significant differences 

depending on the patient's gender, territory and place of residence of the patient, the duration 

of diabetes, body mass index, glycated hemoglobin, macrovascular complications and drug 

tactics. 

2. The incidence of cancer in patients with type 2 diabetes is not significantly 

influenced by the level of glycated hemoglobin in patients of both sexes, body mass index for 

men, place of residence for women, but have a significant impact - patient's area of residence, 

myocardial infarction, stroke and diabetic foot syndrome in patients of both sexes, duration of 

type 2 diabetes in men, body mass index in women, moderate impact - male habitat and 

duration of type 2 diabetes in women. 

3. Cancer has no effect on the effectiveness of treatment for type 2 diabetes. 

4. Structure and frequency of oncological pathology in patients with type 2 diabetes 

requires a multidisciplinary approach to their prevention and diagnosis with the involvement 

of many interested professionals, what can not be achieved when the patient is managed by a 

family doctor. 

5. Need to take into account the impact of medical and socio-economic factors on the 

development of cancer in patients with type 2 diabetes. 

6. Further research is needed to study the mechanisms, primarily the genetic and 

hormonal underlying: 

1) gender differences in type 2 diabetes mellitus and cancer, in particular: 

significantly higher incidence of cancer in women with type 2 diabetes; 

significantly higher incidence of prostate cancer, colon and kidney cancer in men with 

type 2 diabetes with macrovascular complications; 
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no case of lung cancer and gastric cancer in patients with type 2 diabetes mellitus with 

macrovascular complications, adrenal cancer in men with type 2 diabetes with macrovascular 

complications and in women with type 2 diabetes and myocardial infarction, kidney cancer in 

women with type 2 diabetes and macrovascular complications, colon cancer in women with 

type 2 diabetes; 

2) the differences in the frequency and structure of cancer oncology in patients with 

type 2 diabetes with macrovascular complications, in particular, significantly lower incidence 

of oncological pathology in patients with type 2 diabetes mellitus with diabetic foot 

syndrome; higher incidence of oncologic pathology in patients with type 2 diabetes with 

stroke, especially when combined with MI and stroke; higher incidence of breast and kidney 

cancer in women with type 2 diabetes with diabetic foot syndrome. 
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