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Previous studies have demonstrated not only the 
association of body fat mass with RCC risk, but also 
implied a role of adipose tissue distribution.10,11,16 
Adipose tissue is not an inert energy storage com-
partment, but an active endocrine organ. Obesity, as 
measured by BMI or WHR indices, is considered one 
of the main risk factors for RCC.3 Moreover, obesity 
may lead to hyperinsulinemia and activation of the 
insulin-like growth factor 1 (IGF-1) pathway, which 
has been implicated in several types of cancer;17 el-
evated IGF-1 levels have been reported, for example, 
among patients with cancer of the prostate, breast, 
colon and lung, as well as with leukemia.18-22

Insulin resistance, an underlying mechanism of 
the metabolic syndrome, is interrelated with obesity 
and adipokines.23 Given the increasing trends of 
obesity worldwide and the association of adiposity 
with various cancer types, the current study aimed to 
investigate the association of IR as an independent 
risk factor with RCC risk and was part of a series of 
studies focusing on different cancer sites, e.g. lung,24 
melanoma.25 The study findings confirmed the posi-
tive correlation of insulin and HOMA-IR with BMI, 

WHR, leptin and glucose, along with the negative 
correlation with adiponectin.16,26 

With regard to the association of insulin resist-
ance to RCC, the findings of the present study are in 
contrast to those derived from already studied cancer 
types. Of note, however, a recent study reported that 
IGF-1 levels were inversely associated with renal can-
cer risk.27 Indeed, the IGF-1 receptor (IGF-1R) may be 
an important mediator of RCC chemoresistance, and 
RCC chemosensitivity is enhanced by IGF-1R deple-
tion.28 Previous studies have also shown that IGF-1R 
positivity on immunohistochemistry correlated with 
higher tumor grade and poor prognosis,29,30 whereas 
another study demonstrated that IGF-1R expression 
predisposes to increased risk for RCC and correlates 
significantly with RCC grading and survival.31 

We have previously reported an inverse asso-
ciation of leptin levels with RCC risk.11 Leptin is 
known to be positively correlated with IR and this 
was also the case in the current investigation, as well 
as with IGF-1 levels. Leptin also plays a significant 
role in alerting immune system, since its congenital 

Table 4. Conditional logistic regression-derived crude and mutually adjusted Odds Ratios and 95% Confidence Intervals (95% CIs) for RCC 
by Insulin and HOMA-IR (in tertiles) and study covariates

Variable Category ORs1 (95% CIs) ORs2 (95% CIs) ORs3 (95% CIs) ORs4 (95% CIs)

Insulin 1st tertile baseline baseline

2nd 0.57 (0.28- 1.14) 0.24 (0.09-0.63)

3rd 0.56 (0.28- 1.11) 0.27 (0.09-0.82)

Homa-IR 1st tertile baseline baseline

2nd 0.68 (0.34-1.37) 0.24 (0.09-0.64)

3rd 0.79 (0.40-1.59) 0.10 (0.02-0.40)

1Model 1: Unadjusted odds ratios for Insulin, 2Model 2: Unadjusted odds ratios for HOMA-IR, 3Model 3: Odds ratios for Insulin, 
adjusted also for Diabetes Mellitus, Leptin, Adiponectin, WHR, BMI, education, physical activity, coffee, smoking and alcohol con-
sumption, 4Model 4: Odds ratios for HOMA-IR, adjusted also for Diabetes Mellitus, Leptin, Adiponectin, WHR, BMI, education, 
physical activity, coffee, smoking and alcohol consumption

Table 3. Spearman correlation coefficient r (p-values) of insulin and HOMA-IR with age, obesity indices, physical activity, serum leptin, 
adiponectin and glucose among controls

Variable Age BMI WHR Leptin Adiponectin Glucose Physical activity

Insulin

r (p-values) -0.004 (0.95) 0.36 (<0.0001) 0.21 (0.001) 0.24 (0.0002) -0.38 (<0.0001) 0.32 (<0.0001) -0.10 (0.15)

HOMA-IR

r (p-values) 0.12 (0.07) 0.36 (<0.0001) 0.27 (<0.0001) 0.22 (0.001) -0.37 (<0.0001) 0.66 (<0.0001) -0.10 (0.16)




