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EXECUTIVE SUMMARY
Cardiovascular disease (CVD) continues
to be one of the biggest threats to human
health, both in the developed and
developing world. An increasing amount
of evidence is highlighting the importance
of good nutrition as part of a practical risk
reduction approach to cardiovascular
health concerns. Extensive research on
key nutrients, including the omega-3s
eicosapentaenoic
acid
(EPA)
and
docosahexaenoic acid (DHA), as well as

vitamins C, D and E, indicate the positive
effects that nutrition solutions may have
as part of a strategy for use by the medical
community in supporting heart health.
This whitepaper presents the latest
scientific research on the evidence, role
and mechanism of specific micronutrients
in cardiovascular health. With the rate of
cardiovascular mortality increasing, there
is a growing opportunity for governments

to develop healthcare plans that support
nutrient
supplementation
and/or
fortification. Reconsideration of current
recommended guidelines in nutrition
policy could increase awareness of the
importance of nutrition in specific
populations around the globe. This could
provide a lifetime of health benefits, as
well as address rising healthcare costs
associated
with
chronic
disease
management.

THE CURRENT SITUATION
As a globally prevalent issue, CVD – primarily
coronary heart disease (CHD) and stroke –
remains a significant concern for medical and
scientific communities, as well as governments
and consumers:

• It is estimated that one in five adults in China
has CVD, with the country having one of the
highest CVD death rates in the world. CVD
events are forecast to increase by 50% among
the population between 2010 and 2030.4

• An estimated 17.5 million people currently
die from CVDs each year, representing 31%
of all global deaths1

In 2013, all 194 member states of the United
Nations’ World Health Organization (WHO)
agreed on the global strategy to lower the
number of non-communicable diseases
(NCDs), called ‘Global Action Plan For The
Prevention And Control Of NCDs 2013-2020’.5
This aims to reduce the number of premature

• By 2030, more than 40% of the US population
is predicted to have some form of CVD2
• In the US, it is the leading cause of death
among both men and women3

deaths from NCDs by 25% by 2025 through
nine voluntary global targets. Three of the
goals relate directly to preventing and
controlling CVD, including the reduction of
hypertension and drug therapy and lifestyle
and nutrition counselling.
For the first time since 1993, life
expectancy in the US has dropped
significantly for the entire
population, not just certain groups.
Heart disease is the number one
cause of the high rate of mortality.6

RISK FACTORS
There is substantial evidence to link lifestyle
factors, such as diet, to obesity and conditions
like diabetes and CVD. For example, poor
nutrition can contribute to dyslipidemia and
inflammation, leading to the formation of plaque
in the arteries, and ultimately, atherosclerotic
plaque rupture, heart attack or stroke.7
The prevalence of diabetes has also emerged
as a serious cause for concern. There is a
strong correlation between diabetes and an
increased risk of CVD. The number of people
globally with diabetes has nearly quadrupled
since 1980, with the highest levels reported in
China where 11.6% of adults have diabetes.8,9
According to the American Heart Association,
adults with diabetes are two to four times more
likely to die from heart disease than adults
without diabetes.10 As such, a healthy diet with
a balanced nutrient-energy density is critical
on two levels; to control the condition, and
also to reduce the risk of later developing CVD.
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Elevated blood triglycerides and/or lowdensity lipoprotein (LDL)-cholesterol are both
major risk factors for CVD. High levels have
become more of a global concern recently, as
this has been associated with lifestyle
changes occurring in developed countries.
Consumption of foods containing greater

amounts of trans fats (including partiallyhydrogenated oils), saturated fats and excess
calories from sugars, coupled with decreased
physical activity, are linked to increased
triglyceride and LDL cholesterol levels. This
can also contribute to weight gain, one of the
risk factors for the development of CVD.

Considering modifiable risk factors for prevention
While age, sex and genetics are
ever-present risk factors for CVD, most
new cases of acute myocardial
infarctions can be predicted by nine
modifiable cardio-protective risk factors.
These act by promoting atherogenesis,
the formation of abnormal fatty or lipid
masses in arterial walls:11
• Dietary patterns

• Obesity

• Lack of exercise

• Alcohol

• High cholesterol		 • Diabetes
• Psychosocial factors • Smoking
Although cardiovascular risk varies
substantially between regions, the
underlying risk factors, such as race,
ethnicity and sex are consistent across
the world. A similar preventative
approach could therefore be applied
globally, as it has the potential to address
most premature causes of heart attack.12

ADDRESSING THE NUTRITION IMBALANCE
THAT IMPACTS HEART HEALTH
The need for improved nutrition is a worldwide
concern. Studies show that levels of essential
micronutrients in the bloodstream are low
globally, even across developed countries.
Over the last few decades, the consumption
of nutrient-rich foods, for example whole
grains, vegetables and low-fat dairy products,
has been partially shifted to the consumption
of nutrient-poor foods which are also energy,
or calorie-dense. In addition to declining

physical activity, this shift in dietary patterns
is likely an important factor behind the
increasing levels of CVD, worldwide.
To take an example, adults in most regions of
the world have a low to very low status of two
of the most important omega-3s, EPA and
DHA.13 Global vitamin E blood levels are also
low, with only a fifth (21%) of the population
reaching the recommended intake (>30
μmol/L).14 This creates a heightened risk for
cardiovascular health.

Addressing these nutritional adequacies is
critical, particularly as the proportion of the
population that is classified as elderly (aged
over 60 years) is expected to increase to
reach 22% of all individuals by 2050. If CVD
mortality rates are to decrease in an aging
population, prevention needs to be positioned
as a lifelong approach.

GLOBAL EPA + DHA STATUS13

298

83%

Adequate

of the global population live in countries where
the average intake of EPA and DHA is below the
minimum WHO guidelines2

Moderate
Low
Very Low
No data

GLOBAL VITAMIN E BLOOD LEVELS14

Indication of status:
> 30 micromol/l

Desirable

12-30 micromol/l Inadequate
< 12 micromol/l

Deficiency
Children up to 12 years
No data
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studies analyzed to examine blood
levels of eicosapentaenoic acid (EPA)
and docosahexaenoic acid (DHA) in
healthy adults globally1

CONTRIBUTORY LIFESTYLE FACTORS
WHO states that more than three quarters of all
CVD mortality may be prevented with adequate
changes in lifestyle. There is new evidence, in a
number of publications, on the dietary priorities
for CVD prevention that explores the complex
influences of different foods and the nutrients
found within them.15 –19 The food industry must
work with governments, regulatory bodies and
healthcare practitioners (HCPs), to make wellbalanced diets accessible and affordable for all.
In fact, the WHO report states that, in terms of
CVD and cancer mortality, public health efforts
to improve eating habits are critical.20 A major
study that explored the decline in coronary
mortality in Sweden between 1986 and 2002
concluded that primary prevention resulted in
a markedly larger reduction in mortality than
secondary prevention.21

According to global guidelines, patients at high risk of CVD should follow a cardio-protective
diet. For example, the American Heart Association guidelines recommend the following hearthealthy eating pattern based on a 2,000 calorie a day diet:22
• Fruits: 4-5 servings a day
• Vegetables: 4-5 servings a day
• Whole grains, preferably high fiber: 6-8
servings a day
• Fat-free or low-fat milk and milk products:
2-3 servings a day

• Lean meats, poultry and fish:
6 or fewer ounces a day
• Nuts, legumes and seeds:
4-5 servings a week
• Fats and oils: 2-3 servings of healthy oils
per day, limit trans and saturated fat
• Limit sweets and added sugars

These general diet recommendations are echoed across Europe, with guidelines from The Fifth
Joint Task Force of the European Society of Cardiology (JTF) providing an update on current
knowledge in preventative cardiology for healthcare practitioners. This is a collation of advice on
CVD protection from nine participating organizations, including the European Society of Cardiology
(ESC) and the European Association for the Study of Diabetes. However, the guidelines rely on
patients significantly improving their lifestyles, which can be difficult to implement.23

PRESENTING THE SCIENTIFIC EVIDENCE OF KEY NUTRIENTS
Despite growing awareness of the importance
of diet, individuals are not necessarily following
current advice. There are specific nutrient
guidelines in place from region to region,
however there are gaps between patient and
even physician knowledge, as well as
implementation. Further steps need to be
taken to help build a healthy nutritional profile
in the population as a whole. A well-balanced
diet is the best way to address low nutrient
levels, but fortified food products and dietary
supplements can help fill nutritional gaps.
Some important nutrients to consider for
heart health include:
• EPA and DHA
omega-3
• Vitamin E

• Vitamin C
• Vitamin D
• Soluble fiber

EPA and DHA
There is compelling evidence to suggest that
EPA and DHA intake are linked to a reduction
in the risk of developing CVD. In 2012, the
European Commission authorized an Article
13.1 health claim that 250 mg per day of EPA
and DHA contributes to the maintenance of
normal function of the heart.24 This brings
further strength to studies such as the
ground-breaking Japan EPA Lipid Intervention
Study (JELIS), that was the first large-scale,
prospective, randomized trial on the longterm use of EPA with statins. The study on
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Japanese patients with hypercholesterolemia
highlighted EPA supplementation can extend
the benefit of statins.25
A recent publication including meta-analyses
of randomized controlled trials (RCTs) and
prospective cohort studies assessed the
relationship of EPA and DHA on CHD. They found
that EPA and DHA supplementation significantly
reduced CHD risk in individuals with elevated
triglycerides or LDL cholesterol across 18 RCTs.
EPA and DHA intake was associated with an
18% risk reduction across 16 prospective cohort
studies.26 Unlike other meta-analyses that
include a mixture of vascular and other coronary
outcomes, the inclusion criteria for these
analyses were specific for CHD.
The key findings of the meta-analyses include:
Across 18 RCTs:
• EPA and DHA supplementation produced
a non-statistically significant 6% reduction
of CHD
• EPA and DHA supplementation significantly
reduced CHD risk by 16% among people with
elevated serum triglycerides (>150 mg/dL)
• Higher doses (>1000 mg/d of EPA and DHA)
had a stronger impact among those with
elevated triglycerides
• EPA and DHA supplementation significantly
reduced CHD risk by 14% among people
with elevated LDL cholesterol (>130 mg/dL)

With over 30,000 scientific papers
published, omega-3 fatty acids are
the most studied nutrient in the world.
However, many people around the
globe do not consume enough EPA
and DHA for heart health. In fact, a
2015 US NHANES analysis reported
that 95.7% of Americans are not
consuming enough EPA and DHA to
reach cardio-protective blood levels.27
Across 16 prospective cohort studies:
• EPA and DHA intake from food and
supplements was associated with an 18%
reduction in risk of any CHD event
These results add to recent research, which
confirms that adequate intake of EPA and DHA
may reduce risk of CHD among people with
elevated blood levels of triglycerides or LDLcholesterol. Both are major risk factors that
affect a significant portion of the general
adult population globally.28
The Institute for Health Metrics and
Evaluation estimates that, every
minute, two people may die
unnecessarily early due to low EPA/
DHA intake.29

Vitamin E

Vitamin E is a fat soluble antioxidant essential
nutrient that is important in supporting heart
health.30 Besides the conventional risk
factors for CVD, other factors such as
oxidative stress and inflammation may also
contribute. This is where vitamin E may play
an important role. There is evidence that
increased vitamin E consumption is linked to
lowered risk of experiencing a cardiovascular
condition due to oxidative stress or
inflammation.31–33 As well as protecting cells
from damage, the micronutrient helps to limit
oxidative damage to fatty acids, including
EPA and DHA. This means that more vitamin E
may be required in individuals with higher
levels of omega-3 intake.34

Vitamin C
Vitamin C is a water-soluble antioxidant essential
nutrient. It facilitates numerous enzymatic
reactions, including those involved in amino
acid hydroxylation for the formation of
collagen and cartilage. Vitamin C is also able
to support the regeneration of other
antioxidants, such as vitamin E.39
Studies have looked into the relationship
between vitamin C intake and risk of CHD.
Overall, the results suggest a consistent
relationship between higher vitamin C intake
and lower CHD risk.40–44 Higher vitamin C levels
have also been linked to lowering blood
pressure.45–47 A 2012 meta-analysis found that
vitamin C supplementation at a high level
(500 mg median dose) during two months

Vitamin D

Vitamin D is a fat soluble essential nutrient best
known for its importance in calcium absorption.
However, vitamin D may also support
cardiovascular health. An analysis of over
41,000 medical records found that vitamin D
inadequacy, which was the case in 30% of
patients, was associated with increased
prevalence of cardiovascular conditions,
including hypertension, coronary artery disease
and stroke.52 Suboptimal vitamin D status has
also been linked to arterial stiffness, which is a
cause of high blood pressure.53 Mechanistic
studies suggest that vitamin D may influence
the renin-angiotensin system which could have
implications in the regulation of high blood
pressure.54,55 Consistent with these findings,
hypertension risk reductions of up to 30%
have been observed in individuals with a
sufficient vitamin D level, compared to those
with an insufficient level.56,57
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Vitamin E may also help maintain arterial health.
A recent analysis in adults concluded that
vitamin E supplementation, alone or in
combination with other antioxidants, resulted in
a significant reduction in arterial stiffness, and
the effect was more pronounced in individuals
with low plasma vitamin E and vitamin C levels.35
Looking at certain population groups with
specific genetic make-up, individuals with
type-2 diabetes and haptoglobin 2-2 genotype
may benefit from increased vitamin E intake.36,37
More than 30% of Americans with diabetes
and half of Europeans with diabetes carry this
genetic variant. One study found that vitamin E
supplementation may reduce the risk of heart

disease to almost the same level as in those
without this genetic variant.38
Despite the critical importance of vitamin E for
heart health, recent data indicates that
consumption of vitamin E is in decline and even
healthy populations do not consume enough.
VITAMIN E

PREVENTION OF OXIDATION OF LDL

REDUCED CHD RISK
Source: Saremi et al, Vitamin E and cardiovascular disease, 2010 https://
www.ncbi.nlm.nih.gov/pubmed/19451807

significantly reduced blood pressure in adults.48
These beneficial effects of vitamin C are
supported by its effects on vasodilation. This
capacity is limited in individuals with
atherosclerosis and is therefore a risk factor for
CVD. A heart attack may damage the heart
muscle, which is partly related to the inability of
the vessels to expand sufficiently, allowing
blood flow to the affected areas. Studies have
shown that high levels of vitamin C (500-3000
mg) may result in improved vasodilation in
individuals with CHD.49

recommendations in a number of European
countries.50 Similar rates are reported for the US.51

VITAMIN C

ENHANCED GLUTATHIONE LEVELS
(POTENTIAL ANTIOXIDANT)
STRENTHENED ARTERIAL WALL
IMPROVED VASODILATION

Vitamin C is a simple nutrient that could have farreaching effects for heart health. Despite the high
awareness of vitamin C, up to 40% of adults have
inadequate vitamin C intakes, relative to

Source: Tribble D, Antioxidant Consumption and Risk of Coronary Heart
Disease: Emphasis on Vitamin C, Vitamin E, and β-Carotene, 1999 http://
circ.ahajournals.org/content/99/4/591.full

Moreover, there is evidence that higher vitamin
D levels are associated with a lower risk of
CHD.58 Research on vitamin D supplementation
in patients with cardiac insufficiency holds
promise. For instance, daily supplementation of
vitamin D in infants with chronic congestive

heart failure led to a better heart muscle
performance.59 Although awareness of the
beneficial role of vitamin D in human health is
growing, vitamin D deficiency is a global health
challenge. More than a billion people worldwide
are vitamin D deficient or insufficient.60

REDUCED CHD RISK

VITAMIN D DEFICIENCY
OXIDATIVE STRESS
IMMUNE DYSFUNCTION
HYPERPARATHYROIDISM
HYPOCALCEMIA

INSULIN
RESISTANCE / RAAS

VASULAR DYSFUNCTION &
ATHEROGENISIS

CARDIOVASCULAR &
RELATED DISEASES
Source: http://cjasn.asnjournals.org/content/4/9/1515.long

INFLAMMATION
THROMBOSIS
VSM PROLIFERATION
HYPERTENSION

Viscous soluble fiber

Soluble fibers, such as oat beta-glucan, are
well-known for supporting heart health. 41 The
ESC and the US National Cholesterol
Education Program, for example, have both
recommended the consumption of oat betaglucan as an accepted lifestyle modification
to reduce cardiovascular risk.62,63

• Such reductions are between 50 and 100%
higher than those published in previous
analyses
• These benefits were observed globally and
across different consumer demographics
including lean, overweight and obese men
and women, with and without type-2 diabetes.

The US Food & Drug Administration has approved
health claims recognizing the cholesterol
lowering effect of at least 3 g per day oat betaglucan, whereas the European Commission
authorized an Article 14.1 health claim for
cholesterol reduction and the associated
reduced risk of developing heart disease.64,65

BIOACTIVE OAT BETA-GLUCAN
INCREASED VISCOSITY
DELAYED GLUCOSE ABSORBTION
REDUCED GLUCOSE PEAK

A 2014 research paper provides further
evidence to support oat beta-glucan’s
cholesterol lowering potential.66 The metaanalysis, published in the American Journal of
Clinical Nutrition, was the first to only evaluate
trials where high molecular weight oat betaglucan have been used:
• The analysis of 28 randomized controlled
trials found that 3 g of oat beta-glucan was
associated with LDL and total cholesterol
reductions of 0.25mmol/L and 0.30 mmol/L
respectively

Tomato extract

There is evidence to suggest that food
ingredients, such as tomato extract, can help
to maintain healthy platelet aggregation and
improve blood flow. Hyperactive platelets are
an important risk factor for atherogenesis,
and therefore CVD.69 Where anti-platelet
drugs are not suitable for use in cases of low
CVD risk, safer alternatives that act as
antiplatelet inhibitors can be effective for the
vulnerable population. Fruitflow®, a watersoluble tomato extract, became the first
product in Europe to obtain EFSA approval
under Article 13(5) on nutrition and health

Although oat beta-glucan can be found in
nature, it can be a challenge to obtain an
adequate amount via natural sources and,
despite increased awareness of the importance
of consuming an adequate amount of soluble
fibers, consumption levels still remain relatively
low. Less than 3% of all Americans are meeting
the recommended intake (25-35 g a day).67,68

REDUCED INSULIN SECRETION
STABILIZED GLUCOSE AVAILABILITY
EFFECTS
• Blood glucose
& insulin level
• HbA1c
45 min

90 min

135 min

• Well-balanced
energy availability

• Prolonged
energy supply
• Improved
performance
• Fat metabolism

Oat beta-glucan slows down the rise in the blood sugar levels after a meal and delays the lowering
of the blood sugar level to the pre-meal level: without oat beta-glucan | with oat beta-glucan
Source: http://www.atlife.co.za/content/faq_glucachol.html

claims made on foods. The active compounds
of Fruitflow demonstrate strong potency and
bioavailability, to make it a naturally cardioprotective functional food.
Clinical trials have shown that Fruitflow can
suppress platelet function, at a level that is a
third of a daily dose of 75mg aspirin (ASA).70
The reversible nature of Fruitflow makes it less
likely to overextend the time to form a primary
haemostatic clot than ASA, an important
consideration in the prevention of CVD.
A further study on human plasma also found

that aqueous extract of tomatoes contains
anti-angiotensin converting enzyme (ACE)
factors, as well as anti-platelet factors.71 The
mechanisms show that the extract inhibited
plasma ACE activity in a dose-dependent
manner, by reducing platelet PF4 release and
by stimulating cAMP synthesis, a derivative of
adenosine triphosphate (ATP) used for
intracellular signal transduction. Bringing
together anti-platelet and anti-angiotensin
properties, studies indicate that tomato
extract could be recommended in reducing
the risks associated with CVD.

SUPPLEMENTS AND THEIR
INTERACTIONS WITH CERTAIN DRUGS
Drug-nutrient interactions refer to raising or
lowering of the bioavailability of a nutrient as
induced by drug intake. Patients with heart
failure are an example of a sub-group that is
commonly affected by vitamin and mineral
deficiencies. There is ongoing research into
supplementary vitamin and mineral therapies
for heart failure patients, to build on the
existing clinical evidence on calcium and
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possibly vitamin D, thiamine, and coenzyme
Q10 deficiencies. Morbidity from nutritional
inadequacies can be minimized through
appropriate monitoring and correction of
baseline and medication-induced electrolyte
imbalances,
alongside
micronutrient
supplementation where appropriate.72

It is important to be aware of the effects of
some micronutrients when taken in
conjunction with certain types of medication.
Examples of where drug-nutrient interactions
occur include statins, contraceptives, proton
pump inhibitors, and cases where vitamins
have a synergistic effect with drugs.73,74 The
mismanagement of drug-nutrient interactions
can bring serious consequences.

PATIENT DIALOGUE IN CARDIOVASCULAR HEALTH
Putting nutritional solutions at the center of a
strategy for supporting heart health can be
achieved in two different ways. The first is on a
public level, aiming at reducing or completely
eradicating the impact of CVD and its related
disabilities nationwide. The second is on an
individual level, and the day-to-day dialogues
that HCPs have with patients and particularly
those most at risk of CVD (e.g. those with
obesity, hypertension, diabetes). Both
approaches must be based on cardiologic
epidemiology and evidence-based medicine.

The comprehensive guidelines for
cardiovascular risk assessment in
clinical practice can be overwhelming.
In fact, a report found over 1,900
publications available on the subject
– making it difficult to establish a
consistent approach.78 With only
seven of these achieving the level of
‘considerable rigor’ using the
Appraisal of Guidelines Research
and Evaluation (AGREE) instrument,
this may explain why current
guidelines have not had the
necessary impact. Particularly for
HCPs with limited time to engage
patients, a streamlined approach
could serve the system well.

While nationwide preventative measures, such
as manufacturers reducing the levels of salt in
food, have brought some benefits, it becomes
increasingly difficult to reach the individual.75
Combining a population-wide approach with a
targeted method could help to reinforce the
message of good nutrition to patients and
consumers alike. The guidelines continue to
evolve as more evidence comes to light. A
EUROASPIRE survey was carried out by the ESC
involving 8,966 patients with established CHD
from 22 European countries. It concluded that a
large proportion of patients do not achieve the

lifestyles, risk factor levels and therapeutic
targets set in 2003 by the third JTF. 76 Ideally, all
patients should be meeting the goals, but in
practice, fewer than half do.
There are a variety of resources available to
HCPs to determine whether a patient is
consuming enough nutrients and to provide
guidance on suggested intake. One example,
a downloadable tool, works by advising on
the specific levels of EPA and DHA to reach
cardio-protective levels according to the
American Heart Association. 77

Making the omega-3 EPA + DHA recommendation
Assessing a patient’s omega-3 intake and then using the decision tree to determine the appropriate
recommendation level.
1. Does the patient consume at least 2 servings per week of oily fish?
2. Does the patient take a supplement with a minimum 250 mg omega-3 EPA + DHA?
DOES THE PATIENT
HAVE ANY
CARDIOVASCULAR RISK?

NO
LEVEL 1:
DEFICIENCY PREVENTION
recommend
250-500 mg per day
of omega-3 EPA + DHA

YES

DOES THE PATIENT
NEED TO LOWER
TRIGLYCERIDE LEVELS?

LEVEL 4:
TRIGLYCERIDE LOWERING

YES

recommend
2000-4000 mg per day
of omega-3 EPA + DHA

NO
DOES THE PATIENT
HAVE DOCUMENTED
CORONARY HEART
DISEASE?

LEVEL 3:
SECONDARY PREVENTION

YES

recommend
11000 mg per day
of omega-3 EPA + DHA

NO
LEVEL 2:
CARDIOPROTECTION
recommend
500 mg per day
of omega-3 EPA + DHA

WEIGHING UP THE COSTS
Recent studies clearly demonstrate that the
public health and economic benefits of
ensuring the appropriate intake of key
micronutrients outweigh the costs. For
example, one study has found that regular
consumption of EPA and DHA omega-3 fatty
acids supplements could save €12.9 billion
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year in the European Union (EU).79 Overall,
24% of the people aged over 55 in the EU are
considered to be at risk of experiencing a
hospital event attributed to CVD.
For the US, a report from 2013 states that the
savings potential in avoided CVD-attributed

hospital events from EPA and DHA omega-3
fatty acid supplements at cardio-protective
levels would average nearly US$500 million
per year. In short, this would mean a US$3.9
billion cumulative healthcare cost saving
from 2013 to 2020.80

CONCLUSION
The prevalence of nutrient deficiency worldwide has highlighted the importance of adequate
intake of essential micronutrients in public health action plans.81 With a lack of knowledge cited
as one of the main reasons for not adhering to dietary advice, there is an opportunity for
healthcare practitioners, governments and regulatory bodies to better equip patients and
individuals through recommendations and guidelines. Given the evidence for the role of specific
nutritional solutions – such as EPA and DHA and vitamins C, D and E, plus soluble fiber – in
addressing cardiovascular health, this could help to reduce the prevalence of CVD.82
Patient dialogues should, of course, be based on the relevant clinical evidence and through
assessing the health requirements of individuals.83 Low dietary intake of micronutrients that
support cardiovascular health may present a worthwhile opportunity to suggest other approaches,
such as fortified food products and dietary supplements. Innovation in this area now presents a
viable option in incentivizing and encouraging patients to increase consumption of micronutrients.

Key take-away messages
• CVD is a global issue and continues to cause concern for the scientific and
medical communities
• Poor diet and other lifestyle choices significantly increase the risk of developing CVD
• There is a bank of evidence that indicates micronutrients (EPA and DHA, vitamins
C, D and E, plus soluble fiber) may be beneficial as part of a practical risk
reduction approach to cardiovascular health concerns
• Current guidelines in relation to nutritional intake vary globally
• Recommending cardiovascular health strategies to patients could lead to an uptake
in the consumption of essential micronutrients, either in food or supplement form
• Studies highlight that a consistent approach to the recommendation of fortified
foods and dietary supplements could help to bridge the gap between nutrition
deficiency and consumption of micronutrients.

For further information, please
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Professor for Healthy Ageing,
Senior Vice President Nutrition
Science & Advocacy at DSM
Nutritional Products
manfred.eggersdorfer@dsm.com

NUTRI-FACTS is a high-quality
information source about essential
micronutrients for consumers, healthcare
professionals and media representatives.
It offers scientifically substantiated facts
and the latest news on vitamins,
carotenoids and other micronutrients.
NUTRI-FACTS is an initiative of DSM
Nutritional Products, which is dedicated
to providing you with non-commercial,
balanced scientific information in several
languages. The initiative is supported by
an external Scientific Advisory Board of
international nutrition experts.
For more information please visit:
www.nutri-facts.org

© DSM Nutritional Products 2017
Although DSM has used diligent care to ensure that the information provided herein is accurate and up to date, DSM makes no representation or warranty of the accuracy, reliability,
or completeness of the information. This white paper only contains scientific and technical information on the role of nutrients in supporting cardiovascular health. Any explicit and/
or implied claims included within this document may not necessarily be appropriate for dietary supplement marketing purposes. Please consult with your independent legal, science
and regulatory professionals accordingly. Country or region-specific information should also be considered when labeling or advertising to final consumers. This publication does
not constitute or provide scientific or medical advice, diagnosis, or treatment and is distributed without warranty of any kind, either expressly or implied. In no event shall DSM be
liable for any damages arising from the reader’s reliance upon, or use of, these materials. The reader shall be solely responsible for any interpretation or use of the material contained
herein. The content of this document is subject to change without further notice. Please contact your local DSM representative for more details. All trademarks listed in this white
paper are either registered trademarks, trademarks or licensed trademarks of DSM group of companies in the Netherlands and/or other countries, unless explicitly stated otherwise.

References
1 World Health Organization: Cardiovascular diseases fact
sheet, September 2016 http://www.who.int/mediacentre/
factsheets/fs317/en/

10 http://www.heart.org/HEARTORG/Conditions/More/
Diabetes/WhyDiabetesMatters/Cardiovascular-DiseaseDiabetes_UCM_313865_Article.jsp#.WIDO8YXXJMs

16 Williams CL et al, Dietary patterns and cardiovascular
disease, Proc Nutr Soc 2013 https://www.ncbi.nlm.nih.
gov/pubmed/23953031

2 Heidereich, P, et al. Forecasting the future of
cardiovascular disease in the United States, Circulation.
2011 https://www.ncbi.nlm.nih.gov/pubmed/21262990

11 De Caterina et al, Nutritional mechanisms that influence
cardiovascular disease, The American Journal of
Clinical Nutrition 2006 http://ajcn.nutrition.org/
content/83/2/421S.full

17 Reedy J et al, Higher diet quality is associated with
decreased risk of all-cause, cardiovascular disease and
cancer mortality among older adults, J Nutr 2014 https://
www.ncbi.nlm.nih.gov/pubmed/24572039

12 Yusuf S et al, Effect of potentially modifiable risk
factors associated with myocardial infarction in 52
countries , Lancet 2004 https://www.ncbi.nlm.nih.gov/
pubmed/15364185?dopt=Abstract

18 Stradling C et al, A review of dietary influences on
cardiovascular heath: part 2: dietary patterns, Cardiovasc
Hematol Disord Drug Targets 2014 https://www.ncbi.nlm.
nih.gov/pubmed/24993125

13 Stark, K, et al. Global survey of the omega-3 fatty acids,
docosahexaenoic acid and eicosapentaenoic acid in the blood
stream of healthy adults, Progress in Lipid Research 2016

19 Mozaffarian, D, Dietary and policy priorities for
cardiovascular disease, diabetes and obesity, Circulation
2016 http://circ.ahajournals.org/content/133/2/187

14 Péter S et al, A systematic review of global alphatocopherol status as assessed by nutritional intake levels
and blood serum concentrations, Int J Vitam Nutr Res 2016
https://www.ncbi.nlm.nih.gov/pubmed/27414419

20 Reedy J et al, Higher diet quality is associated with
decreased decreased risk of all-cause, cardiovascular
disease and cancer mortality among older adults, J Nutr
2014 https://www.ncbi.nlm.nih.gov/pubmed/24572039

15 D Colosia, Prevalence of hypertension and obesity in
patients with type 2 diabetes mellitus in observational
studies: a systematic literature review, Diabetes Metab
Syndr Obes 2013 https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC3798927/

21 Bjorck, L et al, Decline in coronary mortality in Sweden
between 1986 and 2002: comparing contributions from
primary and secondary prevention, PLoS ONE 2015 http://
journals.plos.org/plosone/article?id=10.1371/journal.
pone.0124769

3 NCHS, National Vital Statistics System, Mortality, 2015 https://
www.cdc.gov/nchs/data/databriefs/db267_table.pdf#3
4 Factsheet: Cardiovascular disease in China, World Heart
Federation, 2016 http://www.world-heart-federation.org/
fileadmin/user_upload/documents/Fact_sheets/2016/
Cardiovascular_diseases_in_China.pdf
5 Global action plan for the prevention and control of NCDs
2013-2020, 2013 http://www.who.int/nmh/publications/
ncd-action-plan/en/
6 NCHS, National Vital Statistics System, Mortality, December
2016 https://www.cdc.gov/nchs/data/databriefs/db267.pdf
7 http://www.who.int/cardiovascular_diseases/
publications/atlas_cvd/en/
8 World Health Organization http://www.who.int/features/
factfiles/diabetes/en/
9 International Diabetes Federation, 2013

Page 8

References continued
22 Van Horn et al, Recommended dietary pattern to achieve
adherence to the American Heart Association/American
College of Cardiology (AHA/ACC). Guidelines: a scientific
statement from the AHA, Circulation 2016 https://www.
ncbi.nlm.nih.gov/pubmed/27789558
23 Perk et al, European Guidelines on cardiovascular disease
prevention in clinical practice (version 2012), European
Heart Journal 2012 http://eurheartj.oxfordjournals.org/
content/33/13/1635.short
24 Official Journal of the European Union 25.2.12,
Commission regulation (EU) 432/2012 of 16th May 2012
25 Yokoyama M. Effects of eicosapentaenoic acid (EPA) on
major cardiovascular events in hypercholesterolemic
patients: the Japan EPA Lipid Intervention Study (JELIS).
American Heart Association Scientific Sessions 2005;
November 13-16, 2005; Dallas, Texas. Late Breaking
Clinical Trials II.
26 Alexander, D, et al. A meta-analysis of randomized
controlled trials and prospective cohort studies
of eicosapentaenoic and docosahexaenoic longchain omega-3 fatty acids and coronary heart
disease risk, Mayo Clinic Proceedings2017 http://
www.mayoclinicproceedings.org/article/S00256196%2816%2930681-4/abstract
27 Murphy RA, Yu EA, Ciappio ED, Mehta S, McBurney MI.
Suboptimal plasma long chain n-3 concentrations are
common among adults in the United States, NHANES
2003–2004. Nutrients. 2015;7:10282-9. doi : 10.3390/
nu/125534
28 Mozaffarian et al, Plasma phospholipid long-chain-3
fatty acids and total and cause-specific mortality in
older adults: a cohort study, Ann Intern Med 2013,
and Arnoldussen et al, Early intake of long-chain
polyunsaturated fatty acids preserves brain structure
and function in diet-induced obesity, J Nutr Biochem 2016
https://www.ncbi.nlm.nih.gov/pubmed/27012634
29 The Global Burden of Disease project from the Institute
for Health Metrics and Evaluation (IHME). GBD Compare.
Seattle, WA: IHME, University of Washington, 2015
30 U.S. Institute of Medicine, 2000. Dietary Reference Intakes
for Vitamin C, Vitamin E, Selenium, and Carotenoids U.S.
Institute of Medicine, 2000. Dietary Reference Intakes for
Vitamin C, Vitamin E, Selenium, and Carotenoids
31 Rimm et al, Antioxidants for vascular disease, Med Clin
North Am, 2000
32 Knekt et al, Antioxidant vitamin intake and coronary
mortality in a longitudinal population study, Am
J Epidemiol 1994 https://www.ncbi.nlm.nih.gov/
pubmed/8209876
33 Kushi et al, Dietary antioxidant vitamins and death from
coronary heart disease in postmenopausal women,
N Engl J Med, 1996 https://www.ncbi.nlm.nih.gov/
pubmed/8602181
34 Raederstorff et al, Vitamin E function and requirements in
relation to PUFA, Br J of Nutrition, 2015
35 Ashor et al, Antioxidant vitamin supplementation reduces
arterial stiffness in adults: a systematic review and metaanalysis of randomized controlled trials, J Nutr, 2014 http://
jn.nutrition.org/content/early/2014/08/06/jn.114.195826
36 Vardi et al, Vitamin E in the prevention of cardiovascular
disease: the importance of proper patient selection,
J Lipid Res, 2013 https://www.ncbi.nlm.nih.gov/
pubmed/23505320
37 Pazdro et al, The role of vitamin E and oxidative stress in
diabetes complications, Mech Ageing Dev, 2010 Pazdro et
al, The role of vitamin E and oxidative stress in diabetes
complications, Mech Ageing Dev, 2010
38 Blum et al, Vitamin E reduces cardiovascular disease in
individuals with diabetes mellitus and the haptoglobin 2-2
genotype. Pharmacogenomics, 2010 https://www.ncbi.
nlm.nih.gov/pubmed/20415560
39 U.S. Institute of Medicine, 2000. Dietary Reference Intakes
for Vitamin C, Vitamin E, Selenium, and Carotenoids https://
www.nap.edu/catalog/9810/dietary-reference-intakesfor-vitamin-c-vitamin-e-selenium-and-carotenoids
40 Knekt et al, Antioxidant vitamins and coronary heart disease
risk: a pooled analysis of 9 cohorts, Am J Clin Nutr 2004
41 Ye et al, Antioxidant vitamins intake and the risk of
coronary heart disease: meta-analysis of cohort studies,
Eur J Cardiovasc Prev Rehabil, 2008 https://www.ncbi.
nlm.nih.gov/pubmed/18277182
42 Kubota et al, Dietary intakes of antioxidant vitamins
and mortality from cardiovascular disease: the Japan
Collaborative Cohort Study (JACC) study, Stroke, 2011
https://www.ncbi.nlm.nih.gov/pubmed/21512181

Page 9

43 Pfister et al, Plasma vitamin C predicts incident heart
failure in men and women in European Prospective
Investigation into Cancer and Nutrition-Norfolk
prospective study, Am Heart J, 2011
44 Frei et al, To C or not to C, that is the question! J Am
Coll Cardiol, 2003 https://www.ncbi.nlm.nih.gov/
pubmed/12875760
45 Moran et al, Plasma ascorbic acid concentrations relate
inversely to blood pressure in human subjects, Am J Clin Nutr,
1993 http://ajcn.nutrition.org/content/57/2/213.abstract
46 Block et al, Vitamin C in plasma is inversely related to blood
pressure and change in blood pressure during the previous
year in young Black and White women, Nutr J, 2008
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2621233/
47 Myint et al, Association between plasma vitamin C
concentrations and blood pressure in the European
prospective investigation into cancer-Norfolk populationbased study, Hypertension, 2011 http://hyper.
ahajournals.org/content/58/3/372
48 Juraschek et al, Effects of vitamin C supplementation on
blood pressure: a meta-analysis of randomized controlled
trials, Am J Clin Nutr, 2012 https://www.ncbi.nlm.nih.gov/
pubmed/22492364
49 Carr et al, Toward a new recommended dietary allowance
for vitamin C based on antioxidant and health effects in
humans, Am J of Clin Nutr, 1999 https://www.ncbi.nlm.nih.
gov/pubmed/10357726
50 Vinas et al, Projected prevalence of inadequate nutrient
intakes in Europe, Ann Nutr Metab, 2011 Vinas et al,
Projected prevalence of inadequate nutrient intakes in
Europe, Ann Nutr Metab, 2011
51 Troesch et al, Dietary surveys indicate vitamin intakes
below recommendations are common in representative
Western countries, Br J of Nutrition, 2012 https://www.
ncbi.nlm.nih.gov/pubmed/22691229
52 Anderson et al, Relation of vitamin D deficiency to
cardiovascular risk factors, disease status, and incident
events in a general healthcare population, Am J Cardiol,
2010 https://www.ncbi.nlm.nih.gov/pubmed/20854958
53 Al Mheid et al, Vitamin D status is associated with arterial
stiffness and vascular dysfunction in healthy humans,
J Am Coll Cardiol, 2011 https://www.ncbi.nlm.nih.gov/
pubmed/21718915
54 Sigmund et al, Regulation of renin expression and blood
pressure by vitamin D(3), J Clin Invest, 2002 https://www.
jci.org/articles/view/16160
55 Li et al, 1,25-Dihydroxyvitamin D(3) is a negative
endocrine regulator of the renin-angiotensin system,
J Clin Invest, 2002 https://www.ncbi.nlm.nih.gov/
pubmed/12122115
56 Kunutsor et al, Vitamin D and risk of future hypertension:
meta-analysis of 283,537 participants, Eur J Epidemiol,
2013 https://www.ncbi.nlm.nih.gov/pubmed/23456138
57 Burgaz et al, Blood 25-hydroxyvitamin D concentration
and hypertension: a meta-analysis, J Hypertension,
2011 http://journals.lww.com/jhypertension/
Abstract/2011/04000/Blood_25_hydroxyvitamin_D_
concentration_and.2.aspx
58 Oz et al, Impact of vitamin D insufficiency on the
epicardial coronary flow velocity and endothelial function,
Coron Artery Dis, 2013 https://www.ncbi.nlm.nih.gov/
pubmed/23695367
59 Shedeed et al, Vitamin D supplementation in infants with
chronic congestive heart failure, Pediatr Cardiol, 2012
https://www.ncbi.nlm.nih.gov/pubmed/22349668
60 Holick et al, Vitamin D deficiency a worldwide problem
with health consequences, Am J Clin Nutr, 2008 http://
www.anaboliclabs.com/User/Document/Articles/
Vitamin%20D/2.%20Holick,%20Vit%20D,%202008.pdf
61 Sanchez-Muniz FJ, Dietary fibre and cardiovascular
health, Nutra Hosp 2012 https://www.ncbi.nlm.nih.gov/
pubmed/22566302
62 The Task Force for the management of dyslipidaemias
of the European Society of Cardiology (ESC) and the
European Atherosclerosis Society (EAS). ESC/EAS
Guidelines for the management of dyslipidaemias. Eur
Heart J 2011;32:1769–818.
63 Expert Panel on Detection, Evaluation, and Treatment
of High Blood Cholesterol in Adults. Executive summary
of the third report of the National Cholesterol Education
Program (NCEP) expert panel on detection. JAMA
2001;285:2486-97
64 USA Food and Drug Administration. Health claims: soluble
fiber from certain foods and the risk of coronary heart
disease (CHD). Code of federal regulations title 2; section
101.81 https://www.ncbi.nlm.nih.gov/pubmed/18389921

65 Scientific Opinion on the substantiation of a health claim
related to oat beta glucan and lowering blood cholesterol
and reduced risk of (coronary) heart disease pursuant to
Article 14 of Regulation (EC) No 1924/2006, EFSA Journal
2010 http://www.efsa.europa.eu/en/efsajournal/pub/1885
66 Whitehead A, Beck EJ, Tosh S, Wolever TMS, Cholesterol
lowering effects of oat b-glucan: a meta analysis of
randomized controlled trials’; American Journal of Clinical
Nutrition, doi 10.3945/ajcn.114.086108
67 Clemens et al, Filling America’s fiber intake gap: summary
of a roundtable to probe realistic solutions with a focus on
grain-based foods, J Nutr 2012 https://www.ncbi.nlm.nih.
gov/pubmed/22649260
68 American Heart Association
69 O’Kennedy N et al, Fruitflow: the first European Food
Safety Authority-approved natural cardio-protective
functional ingredient, Eur J Nutr 2017
70 O’Kennedy N et al, A randomized controlled trial
comparing dietary antiplatelet, the water-soluble tomato
extract Fruitflow, with 75mg aspirin in healthy subjects,
Eur J Clin Nutr 2016
71 Biswas D et al, Inhibition of angiotensin-converting
enzyme by aqueous extract of tomato, Eur J Nutr 2014
72 Dunn SP et al, Nutrition and heart failure: impact of drug
therapies and management strategies, Nutr Clin Pract
2009 https://www.ncbi.nlm.nih.gov/pubmed/19244150
73 Mitchell B et al, Herb, Nutrient, and Drug Interactions, 1st
Edition Clinical Implications and Therapeutic Strategies
https://www.elsevier.com/books/herb-nutrient-anddrug-interactions/stargrove/978-0-323-02964-3
74 Genser, Food and drug interaction: consequences for the
nutrition/health status. Ann Nutr Metab 2008
75 Heo et al, Heart failure patients’ perceptions on nutrition and
dietary adherance, Eur J Cardiovasc Nurs 2009 https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC2787965/
76 Kotseva K, Wood D, De Backer G, De Bacquer D, Pyorala
K, Keil U. EUROASPIRE III: a survey on the lifestyle, risk
factors and use of cardio-protective drug therapies in
coronary patients from 22 European countries. Eur J
Cardiovasc Prev Rehabil 2009;16:121–137 https://www.
ncbi.nlm.nih.gov/pubmed/19287307
77 http://knowyouro.com/resources.html
78 Ferket BS, et al, Systematic review of guidelines on
cardiovascular risk assessment: which recommendations
should clinicians follow for a cardiovascular health check?
Arch Intern Med 2010; 170: 27-40
79 http://www.foodsupplementseurope.org/value-ofsupplementation/
80 http://www.crnusa.org/CRNfoundation/HCCS/chapters/03CRNFSHCCS-CHD+Omega-3sandBVitamins.pdf
81 Perk et al, European Guidelines on cardiovascular disease
prevention in clinical practice (version 2012), European
Heart Journal 2012 http://eurheartj.oxfordjournals.org/
content/33/13/1635.short
82 Heo et al, Heart failure patients’ perceptions on nutrition and
dietary adherance, Eur J Cardiovasc Nurs 2009 https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC2787965/
83 Gans et al, REAP and WAVE: new tools to rapidly assess/
discuss nutrition with patients, J Nutra 2003 http://
jn.nutrition.org/content/133/2/556S.full

