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After participating in this presentation, clinicians 
should be better able to:
• Describe the benefits and limitations of genetic 

testing in clinical practice.

Presentation Clinical Actions



After participating in this presentation, learners 
should be better able to:
• Describe how genetic differences influence 
nutrient requirements.

• Learn how to use genetic information to 
personalize dietary recommendations.

• Describe the benefits and limitations of consumer 
genetic tests.

Presentation Learning Objectives
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Is Coffee associated with CVD?
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Bioactives in Coffee



Caffeine (1,3,7‐trimethylxanthine)







“The Legal Alternative”
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• 2013 cases (myocardial infarction)
• 2013 population-based controls

- matched (age, sex, area of residence)

• Data collection:
- food frequency questionnaire 
- health and lifestyle questionnaire
- fasting blood sample (DNA)  

Costa Rica Heart Study
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Coffee Intake and Risk of Myocardial Infarction
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Coffee Intake and Risk of Pre‐Diabetes



Micronutrient Genomics



First Clinical Trial of Vitamin C

James Lind, 1772





Cahill et al Am J Epidemiol, 170: 464-471, 2009

Vitamin C Deficiency in Canadian Adults



Serum Ascorbic Acid and Biomarkers of Disease

Cahill et al Am J Epidemiol, 170: 464-471, 2009
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East Asians
Vitamin C Intake

GST‐T Genotype and Serum Ascorbic Acid Deficiency

P=0.001 for diet-gene interaction P=0.02 for diet-gene interaction

Cahill et al, Am J Clin Nutr, 2009

20% null 50% null



Adapted from Slater et al. J Pharm Pract. 2015:1‐6. 

Vitamin D insufficiency by CYP2R1 and GC genotype



Adapted from Tanwar et al. Gene. 2012;515:224‐228. 

Serum vitamin B12 (pmol/L) levels by FUT2 genotype



Adapted from Benyamin et al. Nat Gen. 2009;41:1173‐1175. 

Transferrin saturation (%) and TMPRSS6 genotype



Adapted from Lietz et al. J Nutr. 2011;142:161S‐165S.

Retinol:‐carotene ratio by BCMO1 genotype



I have the gene,
so what can I do?

I have the gene,
so I eat healthily.

Does genetic information influence behaviour?



 DNA-based dietary advice resulted in:
 greater understanding of recommendations
 greater interest in learning more
 greater motivation to change eating habits



 Greater compliance after 1 year.





Weight Management



Zhang et al. Diabetes. 2012;61:3005-3011.

Loss of fat mass (%) after 2 years of low or high 
protein diet by FTO genotype
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Protein, FTO genotype and BMI in East Asians
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What do the skeptics say?



 Outdated! 



 College of Dietitians of Ontario

www.collegeofdietitians.org

 Search: Nutrigenomics 



 Single SNPs are useless.

 People won’t change their behaviors.

 It’s the microbiome.

What do the skeptics say?







 Single SNPs are useless.

 People won’t change their behaviors.

 It’s the microbiome.

 We need to integrate all of the ‘omics’ technologies.

 We need more evidence. From RCTs.

 Results from genetic tests are too complex.

 Family history is more informative.

 Just follow recommendations for healthy eating.

What do the skeptics say?



Is DNA‐based Dietary Advice Ready for 
Prime Time?

• Scientific evidence is robust (studies replicated)

• Information is actionable and “personalized”

• Increasing consumer awareness and demand

• Improved compliance (evidence from RCT)

• Focus on wellness/prevention, not disease treatment

• Independent of ethnic background

Yes
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- Hippocrates (480 BC)

“Positive health requires a knowledge of man’s primary
constitution and of the powers of various foods, both
those natural to them and those resulting from human
skill.” 

Personalized Nutrition

Genotype


