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Scientific developments generate a new  
perception on micronutrients  

The role of nutrition and supplements for health is back on the agenda 

Optimal status 
for health

Today and forward

•Optimal micronutrient status
(short & long term impact)

•New technologies (analytics
and biomarkers, 
micronutrient-gene 
interactions)

•Diagnostic tools

•Emerging new health benefits
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Need for action: A healthy nutrition for all is one
of the most pressing topics in the 21st century

Energy intake is too
high in most of the

countries

… leading to an 
overweight and obese

society!

Yet micronutrient 
intake is not 
according to 

recommendations

NCDs dominate the 
global pattern of 

mortality 



Challenges and adverse developments might 
be ahead 

Unless effective population-level interventions to 
reduce obesity are developed, the steady rise in 
life expectancy observed in the modern era may
come to an end and the youth of today may live 
less healthy and possibly even shorter lives than

their parents (NEJM 2005)



• More than 40% of nutrition 
related diseases take place 
before the age of 70. 

• Up to 80% of heart disease, 
stroke and diabetes type 2 
deaths are preventable. 

• Approximately one third of 
cancers can be prevented.

Source: w w w .w ho.int/gho/ncd/en/index.htm l

WHO proposes to act and UN declared the
decade of Action on Nutrition 



Health consequences of insufficient status is
the challenge in today’s societies
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Vitamin D comes from different sources

25(OH)D serum level is the relevant
indicator of Vitamin D status (IOM 1997)
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Vitamin D: the optimal status impacts a number
body functions

Classical role of vitamin D: bone health

• Improves bone mineral density through 
calcium absorption and deposition

• Necessary to prevent rickets & osteomalacia

Emerging health benefits of vitamin D 

• Muscle  - Reduces risk of falling by  
improving muscle strength 

• Immunity - Strengthens the immune system 
- Reduces risk of multiple sclerosis 

and diabetes type 
• Cardiovascular  - Lowers blood pressure
• Cancer - Inhibits cell proliferation

osteoporotic

normal



Systematic review of vitamin D status in 
populations worldwide
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A higher hip bone density depends on the 
25(OH)D plasma levels* 

Younger adults (ages 20 to 49)
22

p < .001

p = .004

p = .08

94

H
ip

 b
on

e 
de

ns
ity

Older adults (age ≥50)

22

p < .001

p = .01

p = .03

H
ip

 b
on

e 
de

ns
ity

94

Bone mass density (BMD) increases with higher 25(OH)D plasma    
level in younger and in older adults of different ethnicities

Optimal Optimal

Adjustments: sex, age, BMI, smoking, daily calcium intake, and estrogen use

Bischoff-Ferrari HA, Stähelin HB, et al. Am J Med 2004

*in 13‘432 individuals in population-based NHANES III study



One in three women and one 
in five men over the age of 
50 years will sustain an 
osteoporotic fracture

3.5 million new osteoporotic 
fractures occur each year in 
Europe



In women, the incidence of fractures is higher 
than the total incidence of cancer, heart 
infarction, stroke or diabetes

Osteoporotic fractures accounts for more days 
spent in hospital than many other diseases, 
including diabetes, myocardial infarction and 
breast cancer.



Using vitamin D supplements is a benefit for the 
individual and the society

Source: Frost & Sullivan analysis.

Vitamin D Summary Economic Results, Total Potential Health 
Care Cost Savings, € million, Annualised Average,  EU, 2015-
2020
Total EU: €3.96 billion

Vitamin D Summary Economic Results, Total Potential 
Health Care Cost Savings per Capita, €/Target User,  
Annualised Average, EU, 2015-2020
Total EU: €25.51/Target User

Use of vitamin D food supplements by all Europeans age 55 and older diagnosed with 
osteoporosis or osteopenia, €3.96 billion in avoidable hospitalization costs per year are 
potentially realizable 

Every EUR spent for vitamin D supplementation results in a healthcare
cost saving of 4.36 EUR 



Omega-3s affect several functions/structures

Taken from Mozaffarian et al. 2011 J Am Coll Cardiol 58:2047



Omega-3 status is low in most countries

Source: Progress in  L ip id  Research http://authors.elsevier.com /sd/article/S0163782715300333

We face 2 deaths per minute (> 1.000.000 per year) due to low omega-3 status

Deficient
Insufficient

Suboptim al
Optim al

http://authors.elsevier.com/sd/article/S0163782715300333


Omega-3s are a major contributor to reduce
CVD risk

Source Atherosclerosis Supplements 14 (2013) 243-251



Total health care cost savings related to CVD in 
the EU would be €12.9 billion per year …
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… by supplementation with 1000 mg omega-3/day and person

Source: Frost & Sullivan 2016

1 in 5 men above 55 years will experience a CVD event within 5 years



Eye health: Nearly 200 million people are 
impacted globally by macular eye disease
Macular degeneration is the leading cause of severe vision loss in people over age 
50 and older. 
It occurs when the macula deteriorates. 
Although macular degeneration is almost never a totally blinding condition, it can 
be a source of significant visual disability.

The loss of central vision in AMD can interfere with simple everyday 
activities, such as the ability to see faces, drive, read, write, or do 
work, such as cooking.

Normal vision Early AMD Late AMDNormal vision Early AMD Late AMD

Source NIH



Lutein and Zeaxanthin supplementation reduces 
the risk of progression to AMD  

AREDS2: 4’203 AMD Participants, 5-year supplementation with 
antioxidant complex and 10 mg Lutein and 2 mg Zeaxanthin

• Comparison of Lutein/Zeaxanthin vs. No Lutein/Zeaxanthin                   
(main analysis):

• Sub-group analysis for those with low dietary intake 

10% Reduction in the risk of progression to AMD                                      
beyond the effects of AREDS supplement 

Reduction in the risk of progression to AMD in persons 
with the lowest dietary intake of L/Z at baseline
beyond the effects of AREDS supplement

26%

AREDS2 research Group. JAMA. 2013 May 15: 309(9):2005-15
AREDS2 research Group. JAMA Ophthalmol. 2014 Feb;132(2):142-9



Total health care cost savings due to total 
avoided AMD severity transitions is huge
A total potential of €6.20 billion in avoidable medical costs per year can 
be realized  if all AMD patients used Lutein and Zeaxanthin in the EU

Source: Frost & Sullivan analysis.

TOTAL BENEFITS—Avoided Cost of AMD medical severity transition from Lutein & Zeaxanthin 
Utilisation (S),  € million, Europe, 2016



How to close 
micronutrient gaps?



Not meeting RDA: 15 of 27 Micronutrients
Exceeding UL: Sodium

3-day food diaries; “Food Processor” (USDA National Nutrient Database)

How to close micronutrient gaps?

Source LPI



Not meeting RDA: 3 of 27 Micronutrients (Vitamin D, Ca, K)
Not exceeding UL of any Micronutrient (except Sodium)

Effective
Safe

3-day food diaries; “Food Processor” (USDA National Nutrient Database)
Supplements close most dietary micronutrient gaps 

Mg

Source LPI



A healthy nutrition and reduction of health 
care costs is a realistic objective:  
• A healthy diet including food fortification and use of 

supplements providing all nutrients is more influential than 

genetic factors to decrease morbidity, to support quality of 
life and healthy ageing.

• Intake recommendations for micronutrients have to be
updated building on health benefits instead of deficiency.

• The use of supplements is a safe and efficient way to fill
the intake gap.

• Strong science support for supplements to achieve optimal 
nutrient status and to improve quality of life – solutions are 
available.



Who has health has hope,
who has hope has everything

Thank you!
m.l.eggersdorfer@umcg.nl

@eggersdorferm



Back up



AMD is a rising issue in the elderly population 
globally

AMD is ranked third by the World Health Organization (WHO) as a priority eye 
disease, following closely behind cataracts and glaucoma, and is the primary 

cause of blindness in industrialized countries.

Source: DSM  Nutrition Science &  Advocacy



New scientific approaches provide new insights
on function of micronutrients

• Understanding of the human genome
• Genotype key to the response of nutrients
• 10-20 mio SNP believed to exist

• Microbiome is important for overall health
• Nutrients, probiotics and prebiotics support 

a healthy microbiome 

• Analytical tools allow insights in interactions of 
nutrients
• Opportunities for personalized nutrition



Large intervention studies are difficult however a 
number of recent and ongoing studies support benefits

• Supplementation of 2152 seniors in 7 centers in 
Europe with 2000 IU Vitamin D and 2 g omega-
3s for 3 years

• Impact on fractures, muscle strength, cognitive 
function, CVD and immunity  

• The VITamin D and OmegA-3 TriaL (VITAL): 
Randomized Controlled Trial of Vitamin D and 
omega-3 supplements for the primary 
prevention of cancer and CVD

VITAL

• 4’203 subjects, followed for 5 years 
• Randomized supplementation: lutein & 

zeaxanthin, omega-3s in combination or alone
• Progression to AMD, cataracts, vision loss.

Age-Related 
Eye Disease 
Study (AREDS)


