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Session structure

• Part 1: Epidemiology Renehan

• Part 2: X10 story & updates Russell-Jones

• Part 3: IGF-I cancer biology Renehan

• Part 3: clinical implications Renehan



26th June 2009
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Clayton, Banerjee, Murray, Renehan Nat Rev Endocrinol 2010

The ‘big’ four
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(some) Limitations & critics

• Classification of patients into treatment groups

based on follow-up information

• Insulin dose calculated as the mean during follow-

up, then included in survival analysis as if it were a

baseline covariate

• Short follow-up

• Absence of key confounders (e.g. BMI, smoking)

• Reference group classifications/problems

• Small numbers for individual cancer types
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Editorials

A case to be answered

Pocock, Smeeth. Lancet 2009; DOI 10.1016/S0140-6736(09)61307-6
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Not a surprise to the cancer community

• Obesity is a common shared risk factor

• Diabetes  risk of incidence & mortality

• Glucose environment - ? relevant

• Metformin may be cancer protective

(multi-actions in cancer)

• Insulin analogues have a ‘IGF-I look’
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Obesity & cancer
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BMI, cancer risk and men

Renehan et al. Lancet 371: 569-578, 2008

5 kg/m2

• Search to Dec 2007  analysis of Asia-Pacific populations

• Standardisation of inclusion criteria & analyses

• Inclusion of less common malignancies

• Sex-specific summary estimates
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BMI, cancer risk and women

Renehan et al. Lancet 371: 569-578, 2008

5 kg/m2
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BMI & cancer: sex-specific associations

Renehan et al. Lancet 371: 569-578, 2008
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Central obesity & cancer risk

Metabolic syndrome 

(syndrome X)

• Central obesity

• High blood pressure

• High triglycerides

• Low HDL-

cholesterol

• Insulin resistance
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Diabetes – cancer incidence & mortality
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Renehan, Smith, Kirkman Lancet 2010, 375:2201-02.

Diabetes and incident cancer risk
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Cancer mortality in type 2 diabetic patients

Emerging Risk Factors Collaboration NEJM 2011
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Cancer in type 2 diabetes & mortality

Barone et al. JAMA 2008

1.41 (1.28-1.55)
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Evaluating lifestyle/co-morbidity & cancer outcome

• Cancer screening

• Delayed diagnosis

• Selection for initial treatment

• Complications of initial treatment

• Peri-treatment mortality

• Selection for adjuvant therapy

• Competing risks for death

• Interactions with therapies
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Cancer screening in diabetic patients

Arch Intern Med. 2005;165:2090-2095
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Glucose environment & cancer
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Cancer ‘sweet-tooth’ hypothesis

Cancer Res 2006
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Glucose & cancer cell biology

Zeng .... Perks Endo-rel-cancers 2010 17: 539-551. Unpublished Renehan laboratory
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Glucose control & cancer risk

Gerstein JAMA 2010
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Metformin & cancer

French lilac (Galega officinalis)
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Metformin: cancer incidence & mortality

DeCensi et al Cancer Prev Res 2010
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Metformin & cancer treatment

Effect of metformin on pathologic complete response to neoadjuvant

chemotherapy, early-stage breast Ca

p = 0.007

p = 0.10

Jiralerspong et al. J Clin Oncol 2009



© Paterson Institute for Cancer Research 27

Metformin actions & cancer

• Activation of LKB1/AMPK pathway

• Induction of cell cycle arrest/ apoptosis

• Inhibition of protein synthesis

• Reduction in circulating insulin levels (but not IGF-I)

• Inhibition of the unfolded protein response (UPR)

• Activation of the immune system

• Inhibition of cancer stem cells
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Candidate mechanisms

Renehan et al. Arch Phys Biochem 2008 (updated)

Biological mechanisms

Insulin and insulin-like growth factors (IGFs)

Sex steroids and sex-steroid binding globulin

Adipokines (e.g. adiponectin and leptin)

Nuclear factor κB system/inflammatory cytokines

Altered immune response

Shared genetic susceptibility

Obesity-related hypoxia & angiogenesis

Migrating adipose stromal cells

Mechanical mechanisms

Hypertension and renal cancer

Acid reflux and oesophageal adenocarcinoma

Increased iodine uptake and thyroid cancer
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Insulin analogue has more IGF-I ‘look’
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Insulins & IGF-I receptor biology

The next two talks
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June 2009

March 2011

the 

aftermath

June 2010

The ‘BIG FOUR’

Consensus meeting
Renehan, Smith, Kirkman Lancet commentary

+ 

many more commentaries

What’s happen in the last 20 months

Second generation of analyses

in complex datasets

http://www.easd.org/easdwebfiles/press/photos/wednesday/images/fullsize/IMG_5519-Minkowski-Prize-Audience-Inside-Hall.JPG
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EASD linked initiatives

EASD Task ForceDCRC

• International
• Research-based
• Natural history &

pharmaco-epi

• ‘Euro-centric’
• Advisory

• Bridge between 
cancer & diabetes 

research 
communities
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Perspectives

Demographics

Lifestyles

Metabolic

control

Tx

Oncology

Perspective

(bottom-up)

Diabetes

Perspective

(top-down)
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Diabetes-cancer research consortium:

framework so far

• Cancer incidence (rather than mortality)

• Gender & site-specific approach

• Important confounders

- e.g. BMI, smoking

• Time-varying analyses, varying dose,
immortal time bias
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Summary

• Obesity is associated with risk of several cancer types

• Diabetes is associated with risk of several cancer types,

likely in many cases to be independent of BMI

• Diabetes & increased cancer mortality – needs research

• Insulins may increase cancer risk; metformin may reduce

• Future – 2nd generation analyses more sophisticated


