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What this lecture about ? 

• Learning more about cancer epidemiology 

• Investigating risk factors implicated cancer 

development 

• Learning about prevention and early detection   

of cancer 



































Result of Cancer Treatment Analysis 





Disease Free Survival / Interval 

• The time that a person with a disease lives 
without known recurrence; DFS is major 
clinical parameter used to evaluate the 
efficacy of a particular therapy, which is 
usually measured in 'units' of 1 or 5 yrs 

 



Survival Analysis 
 

• To describe the survival times of members of a 
group  

 - Survival function 

 - Hazard function 

 - Kaplan-Meier curves 

 

• To compare the survival times of two or more 
groups  

 - Log-rank test 

 













Etiology  
& 

Risk Factors 









RISK FACTORS 

• HEREDITARY 

• ENVIROMENTAL 



HEREDITARY 

• MUTATION 

– BRCA 1 : breast cancer 

– BRCA 2 : ovarial cancer 

– HNPCC : colon cancer 

– etc 



Environmental Risk Factors 

 

• Tobacco 

– Most important cause of cancer 

– Leading preventable cause of death  

– Linked to cancer of the lung, lower urinary tract, 
upper aerodigestive tract, liver, kidney, pancreas, 
and cervix uteri  



Environmental Risk Factors  

 

• Ionizing radiation 

– Emission from x-rays, radioisotopes, and other 
radioactive sources 

– Exposure causes cell death, gene mutation, and 
chromosome aberrations 

– Accumulation of mutations → cancer 

– Bystander effects - not directly radiated 



Environmental Risk Factors  

 

• Ultraviolet radiation 

– Causes basal cell carcinomas, squamous cell 
carcinomas, melanomas 

– Principle source is sunlight (UVA, UVB) 

– Specific gene mutations → inflammation  

 (TNF alpha, free radicals) reduce immune 
surveillance 



Environmental Risk Factors 

  

• Electromagnetic fields 

–Carcinogenic ? 

• Are they, or aren’t they? 

• Living arround high voltage wire. 

• Cellular phone ? 



Environmental Risk Factors  

• Diet 

– Xenobiotics 

• Toxic, mutagenic, and carcinogenic 
chemicals in food 

• Examples 
–Compounds produced in the cooking of fat 

meat or protein – polycyclic aromatic 
hydrocarbons 

– Industrial contaminants (diesel exhaust, 
pesticides in food & water) 

–Some prescribed in medicine 



Environmental Risk Factors 
• Obesity* 

– Body mass index = Weight kg   
                 Height (cm) 2 

  
 Underweight   < 18.5 
 Normal    18.5 – 24.9 
 Overweight   25 – 29.9 
 Obese    30 – 34.9   I 
      35 – 39.9 II 
 Extreme Obesity                 > 40  III 
 
also waist circumference 
 men  40 inches 
 women  35 inches 
* colon,breast,pancreas,uterine 



Environmental Risk Factors 

• Obesity 

–Adipose tissue is active endocrine and 
metabolic tissue 

– In response to endocrine and metabolic 
signaling, adipose tissue releases free fatty 
acids 

• Leads to insulin resistance → chronic 
hyperinsulinemia 

• Correlates with colon, breast, pancreatic 
and endometrial(uterine) cancer  



Environmental Risk Factors  

 

• Exogenous hormones  
– Hormone replacement therapy  

• Endogenous hormones 
– Adipose tissue metabolizes androgen precursors to 

estrogens (breast, uterine cancer) 

– Adipose cells ↑ circulating insulin levels and IGF-1 → 
↓ liver synthesis SHBG leading to ↑ estradiol 

– High insulin levels → ↑ ovarian, possibly adrenal 
synthesis of androgens. 

– Diabetes Mieletus 



Environmental Risk Factors 

 

• Alcohol 

– Risk factor for oral cavity, pharynx, hypopharynx, 
larynx, esophagus and liver cancer (breast – 
maybe 2007) 

– Cigarettes/alcohol combination ↑ risk 



Environmental Risk Factors 

 

• Hepatitis B/C  hepatocellular cancer 

• Sexual reproductive behavior 

–Carcinogenic human papilloma virus 

• HPV-16 (60%), HPV-18 (10%), HPV-31/35 
(5% each) – cervical cancer 

–Persistence – prerequisite for cancer 

• Most resolve with time 





Environmental Risk Factors  

 

• Physical activity 

–Reduces cancer risk 

• ↓ insulin and IGF-1 

• ↓ obesity 

• ↓ inflammatory mediators and free radicals 

• ↑ gut motility  



Environmental Risk Factors 

 

• Occupational hazards 

– Substantial number of occupational 
carcinogenic agents 

• Asbestos 

• Dyes, rubber, paint, explosives, rubber 
cement, heavy metals, air pollutants, etc.  



Environmental Risk Factors  

 

• Air pollution 

– Inhales 20,000 L/day – potential for appreciable 
doses of pollutants 

– Industrial – arsenicals, benzene, chloroform, 
formaldehyde, sulfuric acid, mustard gas, vinyl 
chloride and acrylonitrites 

– Radon – radioactive gas, uranium decay – rocks 
and soil → “trapped in houses” 



Risk factors associated with the development 
of breast cancer 

  
family history and genetic factors 
previous history of breast cancer in one breast 
fibrocystic disease (atypical hyperplasia) 
ionizing radiation 

 

 
age at menarche and menopause 
age at first delivery, number of children 
nulliparity 
oral contraceptives and hormone replacement 
therapy 

 



Risk factors associated with the development 
of breast cancer 

diet 

alcohol 

physical activity 

Life-style related factors 

 



 










