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Obesity, insulin and renal cell carcinoma

Renal 
CancerBMIBMI

Fasting
Insulin

1stdev BMI         18% FI
(95% CI: 15%-21%)

78% of BMI-effect mediated
by other pathways

(95% CI: 62%-95%) 

22% of BMI-effect
mediated by insulin

(95% CI: 5%-38%) 

Risk factor OR
Obesity and body shape
Body mass index 1.34

Waist to hip ratio 1.12

Hypertension

Systolic blood pressure 0.82

Diastolic blood pressure 0.76

Dyslipidemia
High density cholesterol 1.08
Low density cholesterol 0.97
Total cholesterol 1.01

Triglycerides 0.90

Insulin resistance

Type 2 Diabetes 1.03

Beta-cell dysfunction 0.98

Insulin resistance 1.08

Others 1.10

Fasting glucose 0.94

Fasting glucose 1.66

0.5 1 2

Odds ratio (95 % CI)

Causal estimates of obesity‐related risk factors for pancreatic cancer
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Obesity, body shape & lung cancer

Different roles for obesity on lung cancer histology & smoking types

0.5 1 2

Lung cancer overall OR; 95%CI P

Body mass index 1.07 0.96 - 1.20 0.20

Waist-to-hip ratio 1.04 0.87 - 1.25 0.68

Body mass index 
by histology type

Adenocarcinoma 0.93 0.79 - 1.08 0.32

Squamous cell 1.20 1.01 - 1.43 0.04

Small cell 1.52 1.15 - 2.00 3.6x10-3

by smoking status

Never smokers 0.83 0.60 - 1.16 0.27

Ever smokers 1.12 0.97 - 1.29 0.11

Diabetes‐related factors and lung cancer

Lung cancer overall OR; 95%CI P

Fasting glucose 1.11 0.97 - 1.28 0.13

Fasting insulin 1.45 1.16 - 1.81 9.9x10-4

Type 2 Diabetes 1.00 0.95 - 1.05 0.96

Fasting insulin
by histology type

Adenocarcinoma 1.38 1.02 - 1.88 0.04

Squamous cell 1.61 1.13 - 2.29 0.01

Small cell 1.92 1.10 - 3.36 0.02

by smoking status

Never smokers 0.76 0.39 - 1.46 0.41

Ever smokers 1.59 1.20 - 2.10 1.3x10-3

Fasting insulin consistently associated with lung cancer

0.5 1 2
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Inform targeted public health interventions 

Accelerometry based physical activity & cancer risk 

Cancer Site or Type Relative Risk (95% CI)

Colon and rectum 0.66 (0.53, 0.82)

Breast 0.59 (0.42, 0.84)

Breast ER +ve 0.53 (0.35, 0.82)

Breast ER ‐ve 0.78 (0.51, 1.22)

Prostate 0.49 (0.33, 0.72)
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Adiposity 
parameter Sample Smoking group Odds ratio of being smoker 95% CI P

BMI UK Biobank Current smokers 1.16 1.03 : 1.31 0.02

Ever smokers 1.18 1.09 : 1.27 2.8x10-5

TAG Ever smokers 1.19 1.06 : 1.33 3.1x10-3

Body fat % UK Biobank Current smokers 1.41 1.11 : 1.79 0.01

Ever smokers 1.21 1.04 : 1.41 0.01

TAG Ever smokers 1.10 0.86 : 1.40 0.46

0.75 1.00 1.50

Role of obesity in smoking: MR in UKBB with replication in TAG

Each SD increase in BMI increases by 18% risk of being a smoker (& 
increases the intensity of smoking)

Adiposity 
parameter Sample Smoking group

Number of extra 
cigarettes smoked per day

95% CI P

BMI UK Biobank Current smokers 0.70 -0.27 : 1.67 0.16

Ever smokers 0.67 0.05 : 1.30 0.03

TAG Ever smokers 1.27 0.46 : 2.07 2.1x10-3

Body fat % UK Biobank Current smokers 1.61 -0.28 : 3.50 0.09

Ever smokers 1.33 0.12 : 2.54 0.03

TAG Ever smokers 1.46 -0.23 : 3.15 0.09

-3 -2 -1 0 1 2 3

Each SD increase in BMI increases smoking intensity by ≈ 1 extra cigarette per day

Role of obesity in smoking: MR in UKBB with replication in TAG
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Inform potential drug repurposing

Genetically‐proxied inhibition of HMG‐CoA reductase & ovarian cancer

Cancer Site or Type Relative Risk (95% CI)

Invasive epithelial OC 0.60 (0.43‐0.83)

High grade serous carcinoma 0.70 (0.47‐1.04)

Low grade serous carcinoma 1.49 (0.22‐10.05)

Mucinous carcinoma 0.53 (0.12‐2.42)

Endometrioid carcinoma 0.40 (0.19‐0.83)

Clear cell carcinoma 0.61 (0.19‐1.92)
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Summary

• MR studies confirm causality of adiposity in oesophageal, gastric, 
pancreatic, renal, colorectal, endometrial, lung & ovarian cancers

• Observational studies underestimate its effect on risk

• Per SD higher insulin: 50‐75% increase in kidney, pancreatic & lung cancers 

• MR will identify additional causal pathways

• Adiposity influences smoking behaviour with implications for interventions

• Increased physical activity lowers risk of CR, breast & prostate cancer

• Statins protective in OC– potential use in high‐risk women? 

• Rapidly increasing genetic data will allow development of more powerful / 
specific instruments to better understand the role of adiposity
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Infographics produced by the IARC Handbooks
of Cancer Prevention evaluation of cancers affected by
obesity.

END
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Excess Body Fatness by Cancer Site or Type
Lauby‐Secretan et al. N Engl J Med 2016; 375:794‐798

Cancer Site or Type Relative Risk of the Highest BMI Category* vs 
Normal BMI** (95% CI)

Esophagus:  adenocarcinoma 4.8 (3.0‐7.7)

Gastric cardia 1.8 (1.3‐2.5)

Colon and rectum 1.3 (1.3‐1.4)

Liver 1.8 (1.6‐2.1)

Gallbladder 1.3 (1.2‐1.4)

Pancreas 1.5 (1.2‐1.8)

Breast:  postmenopausal 1.1 (1.1‐1.2)

Corpus uteri 7.1 (6.3‐8.1)

Ovary 1.1 (1.1‐1.2)

Kidney:  renal‐cell 1.8 (1.7‐1.9)

Meningioma 1.5 (1.3‐1.8)

Thyroid 1.1 (1.0‐1.1)

Multiple myeloma 1.5 (1.2‐2.0)

*≥40 kg/m2; **18.5‐24.9 kg/m2

Summary: obesity, metabolic factors and cancer

• Per SD increase in BMI (4.6kg/m2): 
− 58% risk increase of kidney cancer (95%CI: 1.35‐1.85) &  34% risk 
increase of pancreatic cancer (95%CI: 1.09‐1.65)

− Double the risk observed in traditional studies

• Per SD increase in fasting insulin (44.4 pmol/L:
− 50‐75% risk increase of kidney, pancreatic and lung cancer 

− also observed for endometrial cancer. (Nead et al. 2015)

− potential risk factor for cancer overall
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BMI Smoking

Clustering of 
unhealthy behaviours

+ others

??

Obesity and tobacco smoking
2nd

1. Smokers show lower BMI than non-smokers
MR studies showed causality from smoking to lower BMI 

(Winslow et al. 2015; Taylor et al. 2014)

2. Higher BMI is observed in former smokers (Reverse causation)
(Sneve et al. 2008; Date et al. 2015)3. BMI correlates with smoking intensity 

Body fatness, weight gain & cancer (WCRF 2018) 
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“Robust research needs many lines of evidence” (Triangulation)

Commentary: Marcus R. 
Munafò & George Davey 
Smith. Nature 2018

Triangulation for blood pressure in renal cancer

Genetically measured (MR)               Directly measured (Cohort)

Blood pressure 
measure Relative risks (95% CI)

Univariate

Systolic BP 1.15 (1.07– 1.23)

Diastolic BP 1.25 (1.17 – 1.33)

Mutually adjusted

Systolic BP 0.94 (0.85 – 1.03)

Diastolic BP 1.31 (1.19 – 1.43)

Cox-regression for directly measured BP in UK 
Biobank and the European Prospective 
Investigation into Cancer and nutrition (EPIC) 
study. Initial 5 years of follow-up excluded.


