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Cancer 

 

• Multifactorial 
 

• Long Latent 
Period 
 

• Multi-Hit 

% Cancer deaths attributable to environmental and  
behavioural factors in developed country setting 

Doll and Peto, 1996 
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DIET AND CANCER 

Prevention 

About one-third of all cancers estimated 

avoidable through diet 
Doll R + Peto R 1981 

Riboli E 1992 

Willett W 1995 

Increased Survivorship: Secondary prevention   

Around one quarter of 

all cancers estimated 

avoidable through 

appropriate food, 

nutrition and physical 

activity 

World Cancer Research Fund 
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Cancer - developed vs developing 

transition in time 

Developing    eg Asia, Africa 

Mouth and pharynx Larynx 

Oesophagus  Stomach 

Liver    Cervix 

 

Developed    eg Europe and US 

Colorectal   Breast 

Endometrium  Prostate 

Migration data 
Toxic 

 inflammatory  
Adiposity 

 hormonal 
 inflammatory 
 

Phenotype 
 body composition 

Activity 
 urbanisation 
Fast food 

 urbanisation 
 deprivation 

Smoking 

 In all developing countries, 

cancers now account for 

a large enough share of 

premature deaths and 

poverty to merit an urgent 

and coordinated  

public policy response.  
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Low- and middle income countries 

High-income countries 
Source: 

Deaths from cancers 

NIHR Southampton 

Biomedical Research Centre 

Grivennikov et al, Cell 2010;140:883-899 

Inflammation and Cancer 

The World Cancer Research Fund Network 

World Cancer Research Fund International (est. 1999)  

Leads and unifies a network of cancer charities with a global reach, 
dedicated to the prevention of cancer through diet, weight and 

physical activity. 

American 
Institute for 

Cancer Research 
Washington DC  

(est. 1982)  

World Cancer 
Research Fund 

UK London  
(est. 1990) 

World Cancer 
Research Fund NL 

Amsterdam 
(est.1994)  

World Cancer 
Research Fund 
HK Hong Kong 

(est.1997)  
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Comprehensive 

 
Rigorous 

 
Detailed 
 

Sound Method 
 

Authoritative 

 

NIHR Southampton 

Biomedical Research Centre IMPACT OF OFFSPRING SIZE AND GROWTH  
ON CANCER RISK - 2007 

Mechanisms: Carcinogenesis 

 

 - external factors that act to produce cancer 

  toxic, infectious 

 

 - structural – adiposity, achieved adult height 

  

NOW 

 external exposures substantially reduced, 

 

 extremely efficient systems for protection 

 

Failure of protection against cancer:   

 

 - internal control stressed beyond ability to cope 

 

  resilience vs allostatic load 

Individual body 

composition: 
risk, resilience, response 

Tumour 

microenvironment 

Population 

exposures 

Mechanisms in Cancer: 

Diet, Nutrition, Physical Activity 

Public Health 
Personalised 

medical care 

Variability 
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More detailed consideration cellular level interactions  

 

 obesity, energy, macronutrients 

 

 other nutrients, regulate and control processes 

 

 

 nature of processes 

  DNA stability and repair 

  energy flux 

  inflammatory processes 

  oxidative damage, redox state 

  regulation of cell cycle 

  control of microenvironment 

Impact of 
Food, 
Nutrition 

and 
Physical 
Activity on  

Cancer 

Nutrition: aerobic glycolysis 

 
 Infection,  

 
 Inflammation 
 

 Immunity 
 

 Cellular replication 

Cellular Replication 

Developmental Biology 

Check Points 

Environmentally determined 

 Multiply 

 Terminally differentiate 

 Apoptosis 

Nutrient Environment: 

 - sense 

 - communicate 

 - regulate 

Infection/ inflammation 

 
Immune surveillance 

 
Anti-oxidant protection 
 

Pro-/ anti- apoptotic 

Macrophage: 

 Sense, communicate and respond  
 to (nutrient) environment 
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Tumour Microenvironment: 

Immune, inflammatory cells 

Bantug GR et al Nature Reviews: Immunology 2017 

Tumour Microenvironment 

Macrophages Promote Tumor Initiation, Progression, and Malignancy 

Qian & Pollard Cell 2010 

Reina-Campos et al, Metabolism shapes the tumor microenvironment.  

Curr Opin Cell Biol. 2017;48:47-53. 
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Riboldi et al. International Immunology 2012, 25; 67-75 

Hypoxia in macrophages in physiology and pathology 

Simple answer to complex question 

 
Short, simple, wrong 

 
Complex approach 
 

Better studies: larger samples 
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Risk of cancer development and/or recurrence 

Patient quality of life and health status 

Primary  

prevention 

Premalignant 

 lesion 
Cancer 

Secondary  

prevention 

Tertiary  

prevention 

Recurrence 

Healthy person/  

genetic predisposition 

Treatment 
surgery 

chemo/radiotherapy 

Treatment 
surgery 

chemo/radiotherapy 

Response to therapeutic prevention strategies 

Response to surgery and treatment 
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Cancer cell:  

replication, differentiation, apoptosis 

Tumour microenvironment:  

Macrophage, T-cell, myofibroblast, extracellular tissue 

Tissue specific responses 

Tumour bearing 

Distant: liver, muscle 

Biobanking: accessible speciminology 

Blood, serum, urine, stool, saliva, skin, hair etc 

Size and shape, body composition. 

Whole body flux, integration and control 

Behaviour: diet, lifestyle, physical activity, exercise. 

Past, present, future 

Wider environment: social context, policy and 

programmes 

Inception cohorts - collaborative 

Measurement: 

 
 quality assured 

 
Standardised methodology 
 

Competent people 
 

Appropriate, agreed conceptual framework 

Cancer: 

 

 loss of ability to sense, regulate  

 and control nutritional environment 

 

  molecular/ cellular 

 

  whole body 

 

  society 

 

Interdependent 

Nutritionist: 

 
 - Learn how to speak with patient in their own terms 

 
-Learn to speak with other basic scientists in their own 
terms 

 
-Learn to speak with each other in relation to 

developing and delivering service of value: to the 
patients and to themselves 
 

-Organise their science to be meaningful 
 

-Secure nutritional diagnosis 
 

-FAQ: what do we know with confidence, what do we 

need to find out, how can we go about it – together. 
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 NIHR Office for Clinical Research Infrastructure (NOCRI) 

Cancer and Nutrition NIHR infrastructure collaboration: 

Phase 2 

 

 

 

 

 

 

Nutritional 
Assessment 

Toolbox 

Research 
priorities 

Public and 
patients 

Professionals 

Charities 
Commercial 

Technical 

People 

Financial 

Investors 


