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Micronutrient challenges and opportunities:  
Where do we stand? 

 
 •  Inadequate micronutrient intake is a global issue 

•  Opportunities: Case studies 

    - Vitamin D 

    - Vitamin C 

    - Omega-3 

•  Challenges in micronutrients 

•  Summary and outlook 
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Do we need nutritional ingredients? 
 
Do we need supplements? 
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Dietary risks are the key risk factor for mortality  
Example Switzerland	
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Germany 

The Netherlands 

United States 

United Kingdom 

Troesch et al BJN 2012 

 Adequate micronutrient intake is an issue    
 in Western countries          
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Impaired functions, 
higher risk for non-
communicable 
diseases 

Long term health, 
wellness, vitality   

Metabolic response 

 An adequate intake of all essential nutrients is required for long-
term health, healthy aging and risk reduction of NCDs 

Nutrient status 

Desirable 
 
 
 
 

Insufficient 
 
 
 
 
 

Deficient Deficiency 
disease 

Inadequate micronutrient intake affects long 
term health and performance 	
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Health and risk for diseases changed in the last 
century 

Source: Bach et al, NEJM 2012 

We achieved a lot of progress in infectious diseases however  
face an unprecedented rise in non-communicable diseases         
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More than 40% of nutrition related  
diseases take place before the age  
of 70 
 
Approximately one third of cancers  
can be prevented 
 
Up to 80% of heart disease, stroke and 
diabetes type 2 deaths are preventable.  

http://www.who.int/gho/ncd/en/index.html 
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Vitamin D comes from different sources   
Serum level is an indicator for individual status  

25(OH)D serum level (nmol/L) is  
a sensitive indicator of Vitamin D 
status  
(IOM 1997)  

Four ranges are suggested to assess the 
individual status: 

     

   < 25 25-50 50 - 75 > 75    

deficient insufficient (in)adequate 
Desirable/ 

optimal 

 (nmol/
L)  
 

Major cirulating 
form  

Sun Food  Supplements  

7-Dehydro-
cholesterol 

Vitamin D 

Liver 

25(OH)D 

Kidney 

1,25(OH)2D Active form 
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Vitamin D: the inadequate 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 
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Vitamin D status in Europe 
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A higher hip bone density depends on the 
25(OH)D plasma levels 

Younger adults (ages 20 to 49) 
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Older adults (age ≥50) 
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 Bone mass density (BMD) increases with higher 25(OH)D plasma     
 level in younger and in older adults of different ethnicities 

Optimal 
Optimal 

Bischoff-Ferrari HA, Stähelin HB, et al. Am J Med 2004 
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Intake of vitamin D and achieved 25(OH)D 
plasma level, a clear dose-relationship 

Bischoff-Ferrari, 2009 Osteoporos Int 

Ø  Optimal 25(OH)D range 
between 75 -110 nmol/L 

Ø  These levels can be best 
obtained with oral doses 
in the range of 700 IU – 
2000 IU 

Ø  Benefit is clearly dose 
dependent  

Conclusion 

Optimal 25(OH)D 
 plasma level 

RCTs with vitamin D less than 10‘000 IU per day and duration of at least 4 weeks 

RCTs analyzed  
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Net socio-economic benefit ranges from* :                         585 mio € 
Including medical and therapeutic costs for prevention,       
treatment and supplementation costs vitamin D 
up to  778 mio € 
Including societal perspective, e.g. family care, 
reha costs                                   

Hip and vertebral fractures have the most „cost-intense“ medical  
implications  
Number osteoporosis patients:     8-10 mio (2010)* 
Number of hip and vertebral fractures p.a.:          150.000* 

Source*Sproll 2011 

Optimized vitamin-D status reduces number of fractures by 20 % 
Reduction of  5.478 hip fractures and 18.420 less vertebral fractures  
(in osteoporosis-diagnosed population)   

Example Germany: Cost impact of low vitamin D 
status on fractures   
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US: Potential cost savings by vitamin D 
supplementation 
By vitamin D supplementation among all women over 55 years with 
osteoporosis, up to USD 1.5 billion savings per year could be realized. 

Source: Frost & Sullivan analysis. 

$16.98 B 

$15.10 B 14.75 

15.25 

15.75 

16.25 

16.75 

17.25 

Current Scenario Supplementation Scenario 

Optimal vitamin D status yields: 
•  20 % relative risk reduction 
• An average of 151,053  avoided 

events per year 
 

 

Health Care Expenditures in B USD  

$1.52 B in 
Net Savings 

$350 M in 
Required 
Supplement 
Utilization Costs 
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Vitamin C deficiency is common –  
also in the Western world 

Lykkesfeldt og Poulsen, Brit. J. Nutr. (2010) 

> 108 have chronic Vitamin C deficiency 
No one knows the consequences… 
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Observational studies report positive health effects 
associated with elevated vitamin C plasma levels	

Source: B. Frei et al.	
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Vitamin C – reduces duration of colds 

*Hemilä H., Chalker E.: Cochrane Database 
Syst Rev. 2013  

Taking regularly  
 ≥ 200 mg/d Vitamin C 

Meta-analysis* 

* 
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Duration of common cold - Vitamin C 

w/o	Vitamin	C	suppl.	 Adults	>200	mg	

Children	>200	mg	 Children	1	-	2	g	Vit	C	

days	

~1  
day  
less 

~1¼  
day  
less 

~12/3  
day  
less 

** ** 
Regular supplementation with 
Vitamin C  reduces the 
duration of colds in adults* 
and in children**  
*(17 trials, 8%; p=0.0002) 
**(14 trials, 14% / 18%; 
p<0.0001) 

No drug has a similiar 
benefit like vitamin C 
          communicate!	
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Vitamin C - optimal intake is 200mg 
per day   

Frei B. et al. 2012 

Near-saturation  
plateau plasma 
vitamin C,  
200 mg 

200 mg 

Plasma Based on the evidence from 
human metabolic, pharmaco-
kinetic, and observational studies 
and RCTs, we conclude: 

200 mg per day is the optimum 
dietary intake of vitamin C  

to maximize the potential health 
benefits with the least risk of 
inadequacy or adverse health 
effects. 

Source: http://www.cdc.gov/nutritionreport/pdf/Nutrition_ 
Book_complete508_final.pdf 	
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Omega-3 Fatty Acids and Heart Health 
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Omega-3s Affect Several Functions/ 
Structures 

Taken from Mozaffarian et al. 2011 J Am Coll Cardiol 58:2047 
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Omega-3 Intake and Risk of Sudden Death 
Physicians’ Health Study 

Source: 2002 NEJM 346:1113-1118 

LC-Omega-3 in Blood % 

100% 

50% 

20% 
10% 

2.21 - 4.32 4.33 - 5.19 5.20 - 6.07 6.08 - 10.2 

90% 
Risk 

Reduction 

Relative Risk 
of Sudden  
Cardiac Death 
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Fish Oil Supplements Reduce Mortality 
GISSI-Prevenzione RCT 

Source: Lancet 1999; 354:447-455 

All-Cause Mortality Sudden Death 

100% 
(Control) 

-20% 
-45% 

850mg 
EPA/DHA 

 

850mg 
EPA/DHA 
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EPA and Major Coronary Events 
Japan EPA Lipid Intervention Study (JELIS) 

Source: Saito et al. 2008 Atheroscler 200:135 

•  Hypercholesterolemic 
patients 

•  High omega-3 intakes 
in Japan 

 
•  Benefits seen even 

with statin use 
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Benefits of Omega-3—Potential CHD Cost Savings 

The potential net savings in avoided CHD events derived from the use of omega-3  
supplements would be an annual average of $484.6 M per year 

Net Annual Average Cost Savings due to Avoided Health Care Expenditures through Omega-3 
Intervention, 2013–2020 

Source: Frost & Sullivan analysis. Note: * Among all adults over the age of 55 with CHD 
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$484.6 M in Total 
Realizable Net 
Cost Savings 

$2.06 B in 
Avoided 
Costs 

$1.57 B in Required 
Supplement 
Utilization Costs 

Full utilization* of omega-3 
yields: 

•  6.9% relative risk reduction 
• An average of 137,210 

avoided events per year 
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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? 
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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 
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Micronutrient challenges and opportunities:  
Where do we stand? 

 
 •  Inadequate micronutrient intake is a global issue 

•  Opportunities: Case studies 

    - Vitamin D 

    - Vitamin C 

    - Omega-3 

•  Challenges in micronutrients 

•  Summary and outlook 
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§  Media reports are often negative and 
challenging concerning the role of vitamins for 
health and well-being 

§  We need updated recommendations for 
nutrients (WHO, CODEX,…) 

§  We lack European harmonization  

§  We need more funding for nutrition science  
and the role of micronutrients 

§  Dietary risk are the key factor for mortality; 
we miss data	

Challenges in micronutrients	
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Media reports are often negative and 
challenging	

We need a share of science-based voice in the 
ongoing debate on the role of nutrients for health	
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Micronutrient 
recommendations during 
pregnancy

Currently, the WHO 
recommends pregnant 
women to take Iron and 
Folic Acid supplements 
only! 

However, many 
micronutrients, including 
iron and folic acid are 
essential during 
pregnancy……

33 

We need updated recommendations 
for nutrients	

DRI  Females Pregnancy Change during Pregnancy  

Vitamin A (µg RE) 700 770 Declines in malnourished pop. 

Vitamin D (IU) 600 600 Increases in late gestation 

Vitamin E (mg) 15 15 Increases 

Vitamin K (µg) 90 90 Little data 

Folate (µg DFE) 400 600 Declines due to hemodilution 

Thiamine (mg) 1.1 1.4 No change 

Riboflavin (mg) 1.1 1.4 No change 

Niacin (mg) 14 18 No change 

Vitamin B-12 (µg) 2.4 2.6 Declines due to hemodilution 

Vitamin B-6 (mg) 1.3 1.9 Declines due to hemodilution & 
hormonal factors 

Vitamin C (mg) 75 85 Declines due to hemodilution 

Iodine (µg) 150 220 UI decreases 

Iron (mg) 18 27 Declines due to hemodilution and 
deficiency  

Zinc (mg) 8 11 Declines due to hemodilution and 
deficiency  

Calcium  1000 1000 Declines until 34 week 

The benefit of multi-micronutrient complex is demonstrated    	
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We miss aligned recommendations in 
Europe (Example vitamin E)	
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Nutrition and its role for prevention has a low priority on 
the agenda of funding bodies (EU, national level) 
Very few universities engage in micronutrient research 
 
However, there is a renaissance in micronutrients …. 
•  Understanding nutrient-gene interactions 
•  Progress in analytics 
•  Personalized nutrition 
 

 

We need more funding for nutrition science  
and the role of micronutrients  

A demand for new scientifc approaches 
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Dietary risks are the key factor for mortality 

Food intake/  
nutrition  
markers 

Health  
status 

Health 
outcomes 

Assessment of vitamin status in low versus 
high socio-economic groups of the North- 
Netherlands LifeLines population and explore 
the phenotype of marginal/subclinical micro- 
nutrient deficiency 

Cohort with >160000 people   
-  Grandparents 
-  Parents 
-  Children 	

.. a need for generating data on vitamin status and health 
outcomes to understand underlying cause and action	
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Micronutrient challenges and opportunities:  
Where do we stand? 

 
 •  Inadequate micronutrient intake is a global issue 
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Summary	

•  Inadequate intake and status of essential 
nutrients is common in many countries, also in 
the Western world 

•  Adequate status is a relevant factor to improve 
public health 

•  Supplements are an effective and safe way to 
close the nutrient gap 

•  A continuous effort is required to manage 
challenges and generate awareness from the 
regulatory, media and the scientific 
environment. 
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Thank you!	
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Per 2012 CDC 2nd 
Nutrition Report, 200 mg 
C daily intake for the 
majority of the adult 
population is needed to 
maximize the vitamin’s 
potential health benefits 
with the least risk of 
inadequacy or adverse 
health effects. 

Source: http://www.cdc.gov/nutritionreport/pdf/
Nutrition_Book_complete508_final.pdf 	

Support for 200 mg Vitamin C intake	
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Omega-3 and Heart Health Summary 

§  Structure-function relationship established 

•  Omega-3 fatty acids required for cell 
membranes and signaling molecules 

•  Desaturation and elongation of ALA to EPA and 
DHA is limited 

•  Increased omega-3 fatty acid status helps 
maintain health 
 

§  Claims sanctioned in many countries 


