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cal variables between cases and controls were tested 
using Pearson’s Chi-square or Fisher’s exact test. 
The Pearson’s correlation coefficient of leptin with 
several parameters was assessed to identify possible 
predictors of hormones levels among controls. To study 
the association of leptin with RCC, we modelled the 
data through univariate and multivariate conditional 
logistic regression models. We used case-control as 
the outcome variable and leptin, as well as a series of 
possible confounders, as predictor variables, namely 
Body Mass Index (BMI), weight loss two months prior 
to diagnosis, Waist to Hip Ratio (WHR), education, 
physical exercise, smoking habit, coffee consumption, 
alcohol consumption, self-reported history of diabetes 
mellitus (DM) or fasting glucose level higher than 
125 mg/dl, intakes of protein and vegetarian diet 
groups and adiponectin. Data were analysed using 
the SAS.15

RESULTS

The study included patients aged 22-83 years 
(mean value = 62, SD = 13.6) and controls 23-87 
years (mean value = 61, SD = 14.1), 60% of whom 
were males. Leptin levels by tumor characteristics 
are presented in Table 1. Stage IV RCC patients had 
significantly lower leptin levels compared with stage 
I patients. The risk for stage I vs. stage IV RCC, also 
controlling for age, gender, BMI and WHR, was over 
twofold higher for an increment of 1 SD of leptin 
levels (OR = 2.66, CI: 1.11- 6.39, p = 0.03).

Tables 2a and 2b show anthropometric, demograph-
ic, lifestyle, hormonal and medical history variables 
by case-control status. Leptin and adiponectin levels 
were lower among RCC cases compared to controls 
(p = 0.04 and 0.06, respectively). Mean values of BMI 
were not significantly different between cases and 
controls (p = 0.69); however, mean values of WHR 
and weight change were significantly higher among 
cases (p < 0.001 and 0.02, respectively). RCC patients 
consumed fewer vegetarian products when compared 
with controls (p <0.001), whereas no significant dif-
ference was observed concerning protein products. 
RCC patients, when compared with controls, were of 
lower educational level, had lower physical activity 
patterns (p = 0.02 and 0.001, respectively) and had 
more frequently a history of DM (p = 0.01). Alcohol 

Table 1. Mean values and Standard Deviation (SD) of leptin levels 
by tumor staging, grading and histological type among 70 cases 
with renal cell carcinoma

Variable N

Leptin

Mean SD

Stage

 I 30 8.25 5.89

 II 17 10.58 11.37

 III 15 6.26 3.86

 IV 8 3.53 2.28

Grade

 1 5 6.12 4.75

 2 26 7.74 5.12

 3 24 9.11 10.24

 4 11 8.11 5.56

 Non-available 4 2.45 1.22

Histological type

 Clear cell 52 8.43 8.06

 Papillary 8 5.66 3.56

 Chromophobe 6 6.71 3.81

 Collecting duct 1 15.42 -

 Unclassified 3 4.71 3.32

Stage I: T1N0M0 (N=30), Stage II: T2N0M0 (N=17), Stage III: 
T3aN0M0 (N=8), T3bN0M0 (N=3), T3bN1M0 (N=4)
Stage IV: T1N0M1 (N=1), T1N1M1(N=1), T2N1M1(N=1), 
T3bN2M1(N=1), T3cN2M1(N=1), T4N2M1 (=3)

Table 2a. Descriptive statistics (mean and SD) for age, anthro-
pometric, dietary, hormonal variables and comparison between 
cases and controls

Variable
Patients 

Mean (SD)
Controls 

Mean (SD)

p-value 
Student’s 

t-test

Age (years) 62 (13.60) 61 (14.10) matched 
variable

BMI (kg/m2) 27.5 (3.28) 27.7 (4.37) 0.69

WHR (%) 100.0 (12.56) 93.2 (10.21) <0.001

Weight change (kg) 
last 2 months

-1.0 (3.75) 0.1 (2.18) 0.02

Protein diet  
(monthly portions)

63.3 (25.30) 64.5 (30.40) 0.77

Vegetarian diet 
(monthly portions)

123.1 (56.80) 167.5 (67.20) <0.001

Adiponectin (μg/ml) 9.50 (3.80) 10.34 (3.29) 0.06

Leptin (ng/ml) 7.85 (7.26) 9.95 (9.79) 0.04




