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Heterogeneity in randomized controlled trials of 
long chain omega-3 fatty acids in restenosis, 

secondary prevention and ventricular arrhythmias. 

• Early trials indicated that increased fish oil consumption prevented 
restenosis after coronary angioplasty. 

• Later trials demonstrated that fish oils prolonged life post myocardial 
infarction (MI). 

• Currently, the potential antiarrhythmic effects of fish derived omega-
3 fatty acids are seen as the primary reason for cardiac benefits.

• Newer data indicate that fish oils may increase CHD events in men 
with angina. 

• Furthermore, in two of three trials in patients with ICDs and a history 
of ventricular arrhythmias, fish oils showed no significant benefit or 
even increased the risk of appropriate ICD discharge. 

• Certain groups of individuals may benefit from long-chain omega-3 
fatty acids while others, including men with angina and some 
individuals with a history of ventricular arrhythmia, may not. 

J Am Coll Nutr. 2008 Jun;27(3):367-78.

Jenkins, DJ et al. J Am Coll Nutr. 2008 Jun;27(3):367-78.





Nutrient supplements and 
cardiovascular disease

• CAROTENOIDS
– At this time, the data do not support the use of b-carotene supplements 

to reduce CVD risk and some data to indicate that in individuals at high 
risk of lung cancer b-carotene supplements should be avoided.

• FOLIC ACID (AND OTHER B VITAMINS)
– At this time the data do not support the use of folic acid alone or 

combined with other B vitamins to reduce CVD risk

• VITAMIN D
– It is important not to make premature statements about the potential 

benefits of supplemental vitamin D and CVD until randomized controlled 
intervention trial data are available in cohorts well characterized for 
vitamin D status prior to the intervention.

• VITAMIN E
– At this time, the data do not support the use of vitamin E supplements to 

reduce CVD risk.

AH Lichtenstein. J Lipid Res. 2009 50: S429-433





Odds ratios for peripheral arterial disease by serum 
selenium levels, NHANES, 2003–2004

Bleys J, et al. . Am J Epidemiol. 2009 Apr 15;169(8):996-1003.
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IL-1A IL-1B IL-1RN

Telomere

40-110kb <430kb

Relative positioning of the genes for IL-1�
(IL-1A), IL-1� (IL-1B) and IL-1Ra (IL-1RN) 

on the long arm of chromosome 2.



Risks  of metabolic syndrome according to 
IL1Bi6054G>A polymorphism in GOLDN participants

AA taken as reference (OR=1)       Shen et al. J Nutr. 2007 Aug;137(8):1846-51 

P = 0.004



Metabolic syndrome Risk According to IL1Bi6054G>A SNP 
stratified by the RBC fatty acid composition

N-3
0.0005
0.6552
0.0135

AA taken as reference (OR=1);                                  Shen et al. J Nutr. 2007 Aug;137(8):1846-51 





1 kbp

PEX11A
last exon

PLIN3A194P

PLIN4

PLIN6PLIN5 / P371P
V373V

11-312PLIN1

SNP

SNP, genotyped

SNP, novel and genotyped

PLIN

-3153A/G 5-128 9-48

���	�	(	��)������	�	(	��)������	�	(	��)������	�	(	��)���



Deram S, et al. J Clin Endocrinol Metab. 2008 Sep 23. 
Smith CE, et al. J Nutr. 2008 Oct;138(10):1852-8.
Perez-Martinez P, et al. Am J Clin Nutr. 2008 Mar;87(3):744-52.
Corella D, et al. Diabetes Care. 2006;29:1313-9.
Jang Y, et al. Int J Obes. 2006;30:1601-8. 
Corella D, et al. J Clin Endocrinol Metab. 2005;90:5121-6.
Qi L, et al. J Mol Med. 2005;83:448-56.
Qi L, et al. Obes Res. 2004;12:1758-65.

Qi L, et al. Clin Genet. 2004;66:299-310.
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Postprandial lipemia comes in all sizes and 
shapes
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The Environmental ‘Mutation’
• During the last century, life has changed 

dramatically in industrialized countries.
– Food has become abundant,

– snacking frequency increased, 
– Feeding has shifted towards the end of the day; 

– The necessity for physical effort has become 
considerably reduced. Moreover, physical 
activity does not need to coincide with the light 
period anymore.

– sleep time has been gradually reduced together 
with an increase in irregular patterns of sleep 
which differ from day to day



Molecular Nutrition will help us to reset our clocks



Our Biological Clock
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Williams LM,. Neuropsychopharmacology. 2009 Jun;34(7):1797-809
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• Multi-IC Symposia on Applying Genomics Technologies  to Population Studies 
(2006)
– Recommendations: 

• Limited subsets of phenotypic and exposure data that are amenable to common definition and standardized 
collection in GWAS should be identified in near future

• Better methods for phenotyping (rigorous, standardized, inexpensive, non-invasive, limited burden, 
appropriate for asymptomatic individuals) are needed, particularly for phenotypes relevant to a wide variety of 
diseases and disabilities

• Frontiers in Population Genomics (2007)
– Recommendations:

• Identify a subgroup of phenotypes and exposures with strong genetic associations for standardization and 
addition to GWAS

• Support the review of phenotype and exposure data deposited in dbGaP to identify the most common 
measures and those that can be used in multiple studies. 

33
<slide content courtesy of NHGRI>
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• Goal of the PhenX project is to select 15 high-priority 
measures for each of 20 research domains 
– Domains are selected by Steering Committee (SC)
– Measures and Protocols are chosen by Working Groups 

(WGs)
– Scientific community has opportunity to review and comment 

on 25 preliminary Measures for each Domain (via Web-based 
survey) 

• Selected Measures will be made available to the 
research community via the PhenX Toolkit
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• Alcohol, Tobacco, and Other 
Substances

• Anthropometrics
• Cancer
• Cardiovascular
• Demographics
• Diabetes
• Nutrition and Dietary 

Supplements
• Environmental Exposures
• Gastrointestinal
• Infectious Disease and 

Immunity

• Lung Function
• Neurological
• Ocular
• Oral Health
• Physical Activity and Fitness
• Psychiatric
• Psychosocial
• Renal Function
• Reproductive Health
• Skin, Bone, Muscle, and 

Joint



36

!���&�"�����	

• Researchers will visit the Toolkit to:
– Consider PhenX measures when planning new studies
– Obtain high-quality measures outside of their area of expertise 

Add standard measures to ongoing studies (includes protocols)
– Obtain links to resources providing information and/or measures

• By selecting some of the PhenX measures, 
researchers can:
– Ensure that their study will be compatible with others that also

incorporate PhenX measures
– Combine studies to increase statistical power and the ability to 

identify genes associated with complex diseases
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• www.phenx.org
– Register to receive the PhenX Newsletter 
– Be notified of PhenX surveys

• www.phenxtoolkit.org
– Review additional measures and protocols that are added as 

they become available

• www.genome.gov/gwastudies/
– Browse a catalog of published genome-wide association 

studies





How Molecular Nutrition will impact our lives?

• Genomic-based tests will allow early risk detection 
for most common diseases. 

• For those at low genetic risk, the nutritional advice 
should include a dietary pattern consistent with local 
traditions.

• For those at high genetic risk, a more targeted, 
nutrigenomic approach could be used to quench 
most of the genetic predisposition.

• In addition, nutrigenomics will provide the molecular 
basis to understand the global interactions between 
nutrients and genes (Systems Biology).

• Whereas the technology and scientific knowledge 
needed to achieve these goals is moving rather 
quickly we still need to generate a new generation 
of health professionals able to translate and deliver 
this information to the population 

•



Thanks for your attention!


