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Cancer chemoprevention refers to the pharmacoligic intervention with natural or synthetic compounds to reverse or suppress carcinogenesis in its early or premalignant stages, preventing the development of invasive cancer.  


Chemoprevention is appropriate for patients who have a past history of cancer and are in remission or are at a high risk for certain cancers (see below)

Lifestyle Therapeutics

· Discontinue smoking and reduce second hand exposure.  

· Minimize alcohol consumption.

· Exercise

Dietary Therapeutics

· The diet should be low in sugar and fat, particularly saturated fat diet.  Olive oil, especially extra virgin, and fish oils should be the primary source of fats.  Omega 6 fatty acids should be minimized.  


Fish oil can be added to the diet, 15-30 ml qd.

· The diet should be high in fiber. 

· Organic food sources should be emphasized.  Some agricultural chemicals, pesticides in particular, have been implicated in carcinogenesis.  Many of these compounds are xeno-estrogens.

· Identify and eliminated adverse reactions to foods.



Natural killer cell activity is increased in vegetarians.

Nutritional Therapeutics

· Antioxidants

Nutritional Chemoprevention Agents

· Vitamin A:  10,000-50,000 IUqd


Retinoids, including vitamin A and its synthetic and natural analogs, are the best studied and some of the most 


promising chemopreventive substances.  Retinoids maintain growth, differentiation and apoptosis of epithelial cells.  


Vitamin A and other retinoids may be of benefit in epithelial cancers of the skin, bladder, lung, breast and oral cavity.  

A recent randomized, placebo-controlled study  found that 25,000 IU of retinyl palmitate was effective in preventing new 


squamous cell carcinoma bu not basal cell carcinoma.
 

· Carotenoids:  15-25 g qd

· Mixed Carotenes:  (-Carotene is more anti-carcinogenic than (-carotene.
· Lycopene:  10 mg qd


Lycopene has been studied in the Health Professionals follow-up study, which assessed dietary intake for a 1-year period demonstrating the primary food sources of lycopene as tomato-based foods and strawberries. Greater thatn 10 servings of these foods compared to less than 1.5 servings per week was inversely associated with risk of prostate cancer.  The higher intake was also associated with lesser incidence of advanced prostate cancer.  Lycopene has been measured in the prostate at concentrations that are biologically active in laboratory studies.
  
· Folate:  800-5000 (g qd

· Vitamin B6:  25-75 mg

· Vitamin B12: 1-2 g qd

· Vitamin C: 2-4 g qd

· Bioflavonoids:

· Quercetin:  500-1500 mg qd

· Epigallocatechin:  5-10 cups green tea qd

· Vitamin E:  200-800 IU qd

· Calcium 

Studies suggest a preventive effect on colon carcinogenesis as dietary calcium precipitates some of the cytotoxic agents that may 


promote colon cancer.  


Prospective studies and multivariate analysis assessing the association between calcium intake and colon cancer support the 


hypothesis that caclium is protective against colon cancer.  



Administration of two to three grams of caclium for four months has been shown to favorably alter the bile acid profile in 
individuals with a history of resected adenocarcinoma of the colon. Five small, uncontrolled clinical trials have found that 


proliferation within the colonic epithelial layer was decreased by calcium administration.  Three large, randomized, placebo-


contolled trials of calcium effects on proliferation produced variable results.  However, a recent randomized trial reported a reduction 


in adenomas. 

· Selenium:  200-400 (g qd



Selenium is a very promising chemopreventative agent as many epidemiological studies have suggested an inverse correlation 


between estimated intake, blood or serum levels and incidence of breast, colon, bladderc  prostate and lung.  Selenium has 


antiproliverative, antioxidant and apoptosis inducing properties


200(g selenium from high-selenium brewer’s yeast tablet significantly reduced overall prostate, lung and colo-rectal cancer 


incidence and mortality after 4.5 years treatment and 6.4 years follow-up.

· Serenoa repens, although not directly researched, contains 5(-reductase inhibitor properties, which inhibits conversion of testosterone to dihydrotestosterone, an active metabolite believed to play a major role in prostate cancer development.  Finasteride, a synthetic 5(-reductase inhibitor has undergone a large phase III trial, although the results have yet to be reported.
· Micronutrient combinations have been studied in Huixan and Linxian regions of China as people in these areas have low intake of various micronutrients and notably high incidence of esophageal and gastric cancers.  


In one trial, Huixian subjects were given retinol, riboflavin and zinc for 13.5 months resulting in no effect. 



In a trial in Linxian, subjects were given one of four different micronutrient combinations.

1. retinol, zinc

3.  ascorbic acid, molybdenum

2. riboflavin, zinc

4.  (-carotene, selenium (-tocopherol


There was a 13% reduction in total cancer deaths, 4% reduction in esophageal cancer deaths and a 21% reduction in gastric 


cancer deaths in group receiving the  (-carotene, selenium (-tocopherol combination, with no significant effects from the  other 


combinations. 



A second trial in Linxian studied the effects of a mulitple vitamin/mineral plus (-carotene (15 mg/dl) over six years.on the 


incidence of esopahgeal and gastric cancers in more than 3000 subjects with esophageal dysplasia.  In the intervention 


group eophageal/gastric cardia cancer death rates were 8% lower, esophageal cancer mortality was 16% lower and totatl mortality 


from cancer was 4% lower.  However, stomach cancer mortality was 18% higher in the supplemented group and no results were


statistically significant.


Other Studies of nutrient combinations

· mortality of 2974 Swiss men followed for 17 years was associated with low mean plasma carotene and vitamin C.  Lung and stomach cancers were associated with low mean plasma carotene. Lung cancer was associated with low vitamin C and vitamin E.  Increased risk of prostate cancer in smokers was associated with low vitamin E. Low plasma levels of vitamins C, E, retinal and (-carotene were related to increased risk of lung cancer and overall cancer mortality.

· Multiple studies suggest that low (-tocopherol and (-carotene might increase risk of certain cancers, particularly lung cancer. 

· The ATBC trial and CARET trial studied (-carotene and (-tocopherol and found that (-carotene and vitamin E administration not only had no chemopreventative effect, but that (-carotene caused a modest increase in lung cancer incidence and mortality.  

Copper and iron  should be avoided as supplements unles deficiency is demonstrated as both appear to be involved in carcinogenesis and angiogenesis.  

Bladder Cancer Prevention

· Population based studies have suggested that vitamin A protects against bladder cancer.  In one study, high doses of vitamins A, C, E and zinwere more effective than the RDA’s of multivitamins in reducing the rate of superficial bladder tumor recurrence.  

Breast Cancer Prevention
· post lumpectomy w/ no nodal spread (85-90% likelihood of not seeing another tumor,  92-95% with tamoxifen)

· Diet:  high fiber, low fat diet.

· Nutrients:  

· Antioxidants

· Indole 3 carbinol 

· Melatonin

· Green Tea Catechins

Cervical Cancer Prevention

· Folic acid and (-carotene have had negative results.

Colorectal Cancer Prevention

  
At risk populations

· History of colon polyps or family history of colon cancer
· IBD:  ulcerative colitis, Crohn’s disease
Lifestyle therapeutics:  see above
Dietary Therapeutics: (in addition to above), minimized consumption of red meat and meat that is overcooked or grilled; fiber supplementation.  
Nutritional Therapeutics:  
· calcium, selenium and micronutrient combinations have been observed for colorectal cancer prevention.

Dr. Davis Lamson recommends:

· Colon Guard (Thorne):  3 caps tid

· Multiple vitamin (iron and copper free)

· NAC:  400-500 mg bid

· Folic Acid:  5-10 mg qd

Lung cancer prevention

· retinoids, (-carotene, vitamin B12 and folic acid have been studied.  
· Retinyl palmitate administration has demonstrated a reduction in the development of secondary primary cancers.
  

Prostate cancer prevention
· refer to urologist for trans rectal ultrasound.

· If lowdgrade, then the “watch and wait” protocol is the conventional approach.  F/U q 3 months w/ PSA.  
· Diet:

· low fat, eliminate saturated fats (increases survival rate by 3 times)

· Nutrients:  

· lycopene 

· (-carotene

· vitamin D

· high dose antioxidants

· Thorne Prostate Guard

· Selenium

· (-tocopherol

Skin cancer prevention

· Retinoids has been demonstrated as chemopreventive, particularly for high risk patients, such as those with xerderma pigmentosum and renal transplant recipients.
, 
  

� Moon, T, Levine N, Cartmel B, et al.  Effect of retinol in preventing squamous cell skin cancer in moderate-risk subjects:  a randomized, placebo-controlled trial.  Cancer Epidemiol Biomark Prev 1997; 6:949-956


� Clinton S, Emenhiser C, Schwartz S, et al.  Cis-trans lycopene isomers, carotenoids and retinol in the human prostate.  Cancer Epidemiol Biomark Prev 1996; 5:823-833.


� Bostick R.  Human studies of calcium supplementation and colorectal epithelial cell proliferation.  Cancer Epidemiol Biomark Prev 1997; 6: 971-980	


� Clark L, Combs G, Turnbull B, et al.  Effects of selenium supplementation for cancer prevention in patients with carcinoma of the skin.  A randomized controlled trial.  JAMA 1996; 276: 1957-1963.


� Blot, W Li J, Taylor P, et al.  Nutrition intervention trials in Linxian, China:  supplementation with specific 


vitamin/mineral combinations, cancer incidence and disease specific mortality in the general population.  J Natl Cancer Inst 1993; 85: 1483.


� Li J, Taylor P, Li B, et al.  Nutrition intervention trials in Linxian, China:  multiple vitamin/mineral supplementation, cancer incidence and disease-specific mortality among adults with esophageal dysplasia.   J Natl Cancer Inst 1993; 85: 1492


� Greenberg E, Baron J, tosteson T, et al. and the Polyp Prevention Study Group.  A clinical trial of antioxidant vitamins to prevent colorectal adenoma.  NEJM 1994; 331: 141


� Patorino U, Infante M, Maioli M, et al.  Adjuvant treatment of stage 1 lung cancer with high dose vitamin A.  J Clin Oncol 1993; 11:  1216-1222.  


� Greenberg E, Baron J, Stukel T, et al.  and the Skin Cancer Prevention Sudy Group.   A clinical trial of (-carotene to prevent basal cell and squamous cell cancers of the skin.  NEJM 1990; 323: 789


� Moon T, Levine N, Cartmel B, et al.  Effect of retinol in preventing squamous cell skin cancer in moderate-risk subjects: a randomized, double-blind, controlled trial.  Cancer Epidemiol Biomark Prev 1997; 6: 949-956





