Table 1. Baseline demographic and clinical characteristics of patients in the study groups
	Parameter
	Group
	р-value

	
	Healthy donors, n = 10 (1)
	T2DM patients, n = 12 (2)
	NMIBC patients, n = 20 (3)
	NMIBC + T2DM patients, n = 20 (4)
	

	Female, n (%)
	5 (50)
	6 (50)
	8 (40)
	7 (35)
	p1–2 = 1.000
p1–3 = 0.480
p1–4 = 0.340
p2–3 = 0.290
p2–4 = 0.203
p3–4 = 0.908

	Age, years
	60.5 ± 2.1
59 [47–68]
	61.3 ± 1.9
59 [48–70]
	62.4 ± 1.5
61 [52–75]
	63.2 ± 1.4
63 [50–74]
	p1–2 = 0.781
p1–3 = 0.492
p1–4 = 0.315
p2–3 = 0.691
p2–4 = 0.463
p3–4 = 0.725

	Karnofsky performance status at admission, points
	–
	95 ± 1.5
95 [89–100]
	84.5 ± 1.7
84.3 [80–90]
	83.3 ± 2.5
85.0 [80–90]
	p2–3 = 0.011
p2–4 = 0.020
p3–4 = 0.736


“–”, not applicable; NMIBC, non-muscle-invasive bladder cancer; T2DM, type 2 diabetes mellitus
Data are presented as absolute number of patients (n) and percentage (%), mean ± standard error (M ± m), median and range (minimum and maximum value in the group) – Me [xmin–xmax]
p1–2, p1–3, p1–4, p2–3, p2–4, p3–4, pairwise comparisons between groups 1, 2, 3 and 4: Mann–Whitney test (for quantitative variables) and Fisher’s exact test (for categorical variables)

Table 2. Levels of insulin-like growth factors and their ratio in serum of patients with non-muscle-invasive bladder cancer with or without type 2 diabetes mellitus
	Parameter
	Group
	p-value

	
	Healthy donors, n = 10 (1)
	T2DM patients, n = 12 (2)
	NMIBC patients, n = 20 (3)
	NMIBC + T2DM patients, n = 20 (4)
	

	IGF-1, ng/mL
	543 ± 88
589 [66–998]
сv 49%
	764 ± 87
814 [352–1065]
cv 39%
	563 ± 90
493 [128–1058]
cv 62%
	369 ± 42.0
354 [107–765]
cv 51%
	p1–2 = 0.110
p1–3 = 0.931
p1–4 = 0.080
p2–3 = 0.158
p2–4 < 0.001*
p3–4 = 0.087

	Number of cases with IGF-1 ≤ 589 ng/mL, n (%)
	5 (50)
	3 (25)
	9 (45)
	18 (90)
	–

	Number of cases with IGF-1 > 998 ng/mL, n (%)
	0
	6 (50)
	5 (25)
	0
	–

	IGF-2, ng/mL
	6.15 ± 2.20
3.2 [0.69–20.7]
cv 107%
	341 ± 12
139 [49.6–1068]
cv 122%
	95.6 ± 60.0
5.46 [1.15–855]
cv 273%
	13.3 ± 6.40
1.78 [1.13–87.5]
cv 204%
	p1–2 < 0.001*
p1–3 = 0.162
p1–4 = 0.340
p2–3 < 0.001*
p2–4 < 0.001*
p3–4 = 0.246

	IGF-1/IGF-2 ratio
	294 ± 124
190 [20.6–1202]
cv 126%
	5.53 ± 1.15
4.7 [1–12.2]
cv 72%
	89.4 ± 24.3
78.0 [0.3–336]
cv 109%
	141 ± 24.6
141 [1.2–322]
cv 78%
	p1–2 = 0.039
p1–3 = 0.134
p1–4 = 0.328
p2–3 = 0.012
p2–4 < 0.001*
p3–4 = 0.154


“–”, not applicable; IGF, insulin-like growth factor; NMIBC, non-muscle-invasive bladder cancer; T2DM, type 2 diabetes mellitus
Data are presented as absolute number of patients (n) and percentage (%), mean ± standard error (M ± m), median and range (minimum and maximum value in the group) – Me [xmin–xmax]; cv, coefficient of variation
p1–2, p1–3, p1–4, p2–3, p2–4, p3–4, pairwise comparisons between groups 1, 2, 3 and 4: Mann–Whitney test with Bonferroni correction; * statistically significant differences (p ≤ 0.008)

Table 3. Levels of insulin-like growth factors and their ratio in urine of patients with non-muscle-invasive bladder cancer with or without type 2 diabetes mellitus
	Parameter
	Group
	р-value

	
	Healthy donors, n = 10 (1)
	T2DM patients, n =12 (2)
	NMIBC patients, n = 20 (3)
	NMIBC + T2DM patients, n = 20 (4)
	

	IGF-1, ng/mL
	15.90 ± 1.78
14.4 [10.4–26.7]
cv 34%
	38.7 ± 8.68
20.5 [16.3–103]
cv 87%
	78.7 ± 19.1
45.2 [6.8–261]
cv 108%
	19.7 ± 4.69
8.35 [1.8–72]
cv 111%
	p1–2 = 0.030
p1–3 = 0.005*
p1–4 = 0.679
p2–3 = 0.073
p2–4 = 0.043
p3–4 = 0.003*

	IGF-2, ng/mL
	12.4 ± 3.56
7.7 [1.45–28.1]
cv 86%
	13.60 ± 3.80
2.9 [1.7–37]
cv 108%
	23.0 ± 11.2
2.6 [1.46–168]
cv 218%
	6.88 ± 1.98
2.7 [1.40–30.6]
cv 135%
	p1–2 = 0.920
p1–3 = 0.563
p1–4 = 0.233
p2–3 = 0.492
p2–4 = 0.195
p3–4 = 0.187

	IGF-1/IGF-2 ratio
	3.50 ± 1.44
1.65 [0.54–14.1]
cv 123%
	11.1 ± 3.34
8 [0.6–36]
cv 116%
	25.1 ± 7.36
6.5 [0.05–103]
cv 131%
	6.52 ± 1.76
3.1 [0.23–25.2]
cv 126%
	p1–2 = 0.042
p1–3 = 0.020
p1–4 = 0.138
p2–3 = 0.086
p2–4 = 0.324
p3–4 = 0.010


IGF, insulin-like growth factor; NMIBC, non-muscle-invasive bladder cancer; T2DM, type 2 diabetes mellitus
Data are presented as absolute number of patients (n) and percentage (%), mean ± standard error (M ± m), median and range (minimum and maximum value in the group) – Me [xmin–xmax]; cv, coefficient of variation
p1–2, p1–3, p1–4, p2–3, p2–4, p3–4, pairwise comparisons between groups 1, 2, 3 and 4: Mann–Whitney test with Bonferroni correction; * statistically significant differences (p ≤ 0.008)

Table 4. Levels of insulin-like growth factors and their ratio in tumor tissue homogenates from patients with non-muscle-invasive bladder cancer with or without type 2 diabetes mellitus
	Parameter
	Group
	p*-value

	
	NMIBC patients, n = 20
	NMIBC + T2DM patients, n = 20
	

	IGF-1, ng/g tissue
	120 ± 17.7
94 [38–278]
cv 65%
	86.5 ± 14.8
79.5 [9.4–183]
cv 73%
	0.177

	Number of cases with IGF-1 ≤ 38 ng/g tissue, n (%)
	0
	6 (30)
	–

	IGF-2, ng/g tissue
	29.7 ± 1.30
29.5 [21–38.7]
cv 18%
	32.7 ± 1.90
30.1 [24.7–45.4]
cv 23%
	0.263

	IGF-1/IGF-2 ratio
	3.24 ± 0.46
3.0 [0.78–8.3]
cv 63%
	2.56 ± 0.57
2.3 [0.2–7.4]
cv 95%
	0.413


“–”, not applicable; IGF, insulin-like growth factor; NMIBC, non-muscle-invasive bladder cancer; T2DM, type 2 diabetes mellitus
Data are presented as absolute number of patients (n) and percentage (%), mean ± standard error (M ± m), median and range (minimum and maximum value in the group) – Me [xmin–xmax]; cv, coefficient of variation
* Mann–Whitney test

Table 5. Spearman correlation between serum insulin-like growth factor-1 and blood glucose and glycated hemoglobin levels in non-muscle-invasive bladder cancer patients with type 2 diabetes mellitus according to glucose-lowering therapy regimen
	Variables / patient category
	rs (p)

	
	Patients receiving metformin, n = 10
	Patients not receiving metformin, n = 10

	IGF-1 – glucose:
	

	whole group
	+0.104 (0.747)

	by glucose-lowering regimen
	+0.803 (0.034)
	-0.524 (0.122)

	IGF-1 – HbA1c:
	

	whole group
	-0.115 (0.452)

	by glucose-lowering regimen
	+0.500 (0.172)
	-0.600 (0.123)


HbA1c, glycated hemoglobin; IGF, insulin-like growth factor; rs, Spearman’s rank correlation coefficient

Table 6. Serum insulin-like growth factor-1 levels in non-muscle-invasive bladder cancer patients with type 2 diabetes mellitus according to glucose-lowering therapy regimen
	Patient category
	IGF-1, ng/mL
	p*-value

	
	Patients not receiving metformin (n = 10)
	Patients receiving metformin (n = 10)
	

	All patients
	491 ± 81.0
471 [257–765]
cv 43%
	286 ± 43.2
360 [107–404]
cv 45%
	0.047

	Normoglycemic patients only
	681 ± 58
678 [591–765]
cv 43%
	142 ± 21
139 [107–171]
cv 45%
	< 0.001


IGF, insulin-like growth factor
Data are presented as absolute number of patients (n) and percentage (%), mean ± standard error (M ± m), median and range (minimum and maximum value in the group) – Me [xmin–xmax]; cv, coefficient of variation
* Mann–Whitney test

