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Bladder cancer  
Epidemiology  

World’s ninth most common tumor 
 Men: seventh most common cancer  
 Women: seventeenth most common cancer 
 Iran: fifth most common cancer in male 

382,700 new cases diagnosed in 2012 

Four times  as common in men as in women 

Worldwide age standardized incidence rate  
  Men: 10.1/100,000 
  Women: 2.5/100,000 
 Iran age standardized incidence rate: 
   Men:12.59/100,000  
   Women: 3.28/100,000 
World cancer research fund international (http://www.wcrf.org/int/cancer-facts-figures) 

 









Bladder cancer  
Epidemiology  
About 80% of patients are between the ages of 50 and 

80 years 

Three to four times higher in developed countries 

Age-standardized incidence rate 
  World:5.3/100,000 
  More developed:9.5/100,000 
  Less developed:3.3/100,000 
The highest incidence: Northern America and Europe 

Lowest incidence: Asia, Latin America 

Mortality is strongly related to age 
  Males: 4/100,000  
  Females:1.1/100,000 
 
    
 

World cancer research fund international, (http://www.wcrf.org/int/cancer-facts-figures) 

 



  

 Age 
 Environmental factors: tobacco use, infectious 

diseases. 
 Occupational carcinogens 
 Radiation 
 Family history of cancer (Genetic susceptibility) 
 Alcohol 
 Chemicals and other substance 
 

Bladder cancer 
Risk factor  



Prostate cancer 
Epidemiology  
Second most common cancer of GU 

 Iran: third most common cancer in male 

Fifth most common cause of cancer death 

1.11 million new cases diagnosed in 2012 

Rarely diagnosed in men <50 

Highest incidence: Oceania and Northern 
America 

  Lowest incidence: Asia and Africa 

Age-Standardized incidence rate 
 World: 31.1/ 100,000 
 More Developed: 69.5/100,000 
 Less Developed: 14.5 / 100,000 

 World cancer research fund international (http://www.wcrf.org/int/cancer-facts-figures) 



Prostate cancer 
Epidemiology  
 Iran: 
  Age standardized incidence rates:12.59/100,000 
   Total number of known cases (2008):3856 
  Highest relative risk: fars 
The second most common cause of cancer death in UK 

men, after lung cancer 

Worldwide, more than 307,000 men were estimated to 
have died from prostate cancer in 2012 

 27,244 men in the United States  

 In the 1970s, a quarter of men diagnosed with prostate 
cancer survived their disease beyond ten years, now it's 
more than 8 in 10 

World cancer research fund international (http://www.wcrf.org/int/cancer-facts-figures) 







  

 Environmental factors: tobacco use, diet. 
 Radiation 
 Family history of cancer (Genetic susceptibility) 
 Alcohol 
 Obesity 
 

Prostate cancer 
Risk factor  



Kidney cancer 
Epidemiology  
13th most common malignancy  
  Men: seventh most common cancer  
  Women: tenth most common cancer 
338,000 new cases diagnosed in 2012 

Renal cell carcinoma is the most predominant form 

Arising from proximal tubular epithelium 

Twice as common in men as in women  

Highest incidence: Northern America and Europe 

  Lowest incidence: Africa and Asia 
 

 

World cancer research fund international (http://www.wcrf.org/int/cancer-facts-figures) 



Kidney cancer 
Epidemiology  
Age-Standardized incidence rate 

 World: 4.4/ 100,000 
 More Developed: 9.2/100,000 
 Less Developed: 2.6 / 100,000 

Occurs most commonly in the fourth to sixth decades 
of life  

The 16th most common cause of cancer death  

  Mortality rate: 40% 

 Iran: age-Standardized incidence rate 
  Men: 2.65/100,000 
  Women:1.93/100,000 

 
 

 Epidemiology and Trends in Incidence of Kidney Cancer in Iran 





  

 Tobacco use. 
 Radiation 
 Family history of cancer (Genetic susceptibility) 
 Obesity 
 Occupational exposure to petroleum products, heavy 

metals, solvents, or asbestos 
 HTN 
 Von Hippel-Lindau syndrome 
 Tuberous sclerosis  

 
 
 

 

Kidney cancer  
Risk factor  



Testicular cancer 
Epidemiology  

  1% to 2% of cancers among men 

   The most common malignancy among men aged 
20 to 40 years  

99% of all Testicular Tumors are malignant.  

Highest rates: white Caucasian populations in 
industrialised countries, particularly in western 
and northern Europe and Australia/New Zealand 

Rare in non-Caucasian population 

Testicular cancer is five times more common in 
the developed regions than in the less developed 
regions 

 



  

 Cryptorchidism 
 Testis Atrophy (infection, trauma) 
 Radiation 
 Family history of cancer (Genetic susceptibility) 
  Tobacco use? 
 Personal history of testicular cancer  

 
 

 
 

Testicular cancer  
Risk factor  



  
Cancer Type Risk Factor 

Bladder  
Tobacco smoking 

Occupation 
Certain infection 

Prostate 

Diet 
Tobacco smoking 

Certain prostate changes 
Race  Africans Americans 

Kidney 
Tobacco smoking 

HTN 
Von-Hippel-Lindau  syndrome (VHL) 

Testicular cancer  

Cryptorchidism 
Testis Atrophy  

Tobacco smoking 
 

Risk Factor/ Cancer Type 



  

Permanent  
or  

Transient 
Effects?  





  Study included 77,719 men and women 
 Current smoker had an increased risk of bladder cancer 

compared with never smokers (HRs:3.81)  
 Former smoker had an increased risk of bladder cancer 

compared with never smokers (HRs:2.0)  
 The risk of bladder cancer in former smokers remains 

elevated >32 years after quitting, even among those 
with moderate smoking histories 

 Smoking has association with bladder cancer 
recurrence (p=0.02) while smoking cessation only at 
≥10 yr mitigates the risk of disease recurrence 

Results 
 



W elty  e t a l, Urol Oncol. 2014 January ; 32(1) 

Results 
 



W elty  e t a l, Urol Oncol. 2014 January ; 32(1) 

Results 
 





 Current smoking is associated with a higher risk of 
biochemical recurrence of prostate cancer (HR 1.80; 
p < 0.001)  
 

 Former smoking is associated with a higher risk of 
prostate cancer recurrence (HR 1.63,; p < 0.001) 
 

 Cessation of smoking only after 10 years mitigates the 
rate of recurrence (HR 0.96) 

Results 
 



Smoking status and biochemical recurrence of 
prostate cancer  



Smoking cessation and biochemical recurrence 
of prostate cancer  





 Relative risk of renal cell cancer for current smokers: 
1.29 (higher than non smokers). 

 
 Relative risk of renal cell cancer for former smokers: 

1.14 (higher than non smokers).  
 

 Ever smoking is significantly associated with poorer 
overall survival (HR 1.45).  

 
 Ever smoking is significantly associated with poorer 

cancer-specific survival (HR 1.01). 

Results 
 





 Contribution of tobacco to the development of testis 
cancer is still under debate 
 

 A study from Canada identified an increased risk of 
testicular germ cell tumors in men with a greater than 12 
pack-year history (OR 1.96)  
 

 An increased risk of testicular germ cell tumors for those 
smoking for more than 21 years (OR 3.18).  
 

 Cessation of smoking had no effect on preventing the 
development of testicular germ cell tumors 

Testicular cancer 
 



Moderate risk reduction  
after smoking cessation  

points to  
both reversible  

and  
permanent changes  
induced by smoking 



 Proto-oncogenes products: promote the cell cycle and 
prevent cell death (apoptosis) 

 Tumor-suppressor genes products: inhibit the cell cycle and 
promote apoptosis 

 Mutations in the genes above can cause cancer 
 

Cancer as a Genetic Disease 
 

Source:  National Cancer Institute 
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Comparing genes in normal and cancer cells 



 Nicotine-derived nitrosamine ketone (NNK)  and N-
Nitrosonornicotine (NNN) are two key tobacco-specific 
nitrosamines which play an important role in carcinogenesis 
 

 NNK and NNN induce deleterious mutations in oncogenes and 
tumor suppression genes 

 
 Binding of NNK and NNN to the nicotinic acetylcholine 

receptor promotes tumor growth by enhancing and 
deregulating cell proliferation, survival, migration, and 
invasion 
 

 These two unique aspects of NNK and NNN synergistically 
induce cancers in tobacco-exposed individuals 

Mechanisms of Cancer Induction by Tobacco 



Epigenetics changes and cancer  

 Definition: 
  Epigenetics is the study of inherited changes in gene 

 expression caused by mechanisms other than changes in 
 the underlying DNA sequence.  

  
 These changes may remain through cell divisions for the 

remainder of the cell's life and may also last for multiple 
generations. 

 
 Epigenetic Modifications  
 DNA Methylation 
 Histone Modification 
 Non-coding RNAs 
 
 



Epigenetic mechanisms 



Possible mechanisms by which epigenetic modification 
can lead to cancer 

 Nelson, S. (2008) Comparative methylation hybridization. Nature Education 1(1):55 





Epigenetics changes and cancer  

 Epigenome-wide association studies to evaluate dynamics of 
smoking-induced epigenetic changes after smoking cessation 

 
 Two distinct classes of CpG sites were identified 
  S ites  w hose  m ethy la tion  regress to  leve ls  typ ica l o f never 

 sm okers  w ith in  decades a fte r sm oking  cessa tion  

  S ites  rem ain ing  m ethy la ted , even  m ore  than  35   years  a fte r 
 sm oking  cessa tion  

• Conclusions 

   P ers is ten t ep igenetic  m arkers  o f sm oking  can  be  
 de tected  decades a fte r cessa tion  

 



 
The risk reduction after smoking cessation points to both 
reversible and permanent changes induced by smoking 

 
As a rich source of chemical carcinogens and reactive 
oxygen species, tobacco smoking can directly or indirectly 
damage DNA 

 
Damages include: genomic instability, p53 mutations, 
chromosomal deletion, changes in DNA methylation in the 
promoter regions of several genes as well as changes in 
telomerase activity  
 
 

Conclusions 



Some genes alteration happens in smokers are rapidly 
reversible upon smoking cessation  

 
while the remainders are either slowly reversible or 
irreversible 

 
 These irreversible gene events might reflect a more 
permanent host-response to tobacco smoke and explain 
the higher risk of mortality or recurrence in former 
smokers 

 
   
 

Conclusions 

NEVER START 
SMOKING 
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