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Micronutrient challenges and opportunities:
Where do we stand?

Inadequate micronutrient intake is a global issue

L]

Opportunities: Case studies
- Vitamin D

- Vitamin C

- Omega-3
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Challenges in micronutrients

L

Summary and outlook
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Do we need nutritional ingredients?

Do we need supplements?

FROM 2CIENCE TD ECONOMICS T —
THE POTEMTIAL VALUE OF SUPPLEMEMTATION Food Susplerment Ao iation

FERDITHEMN?
BTYARIHLEN?



[Z54 k5]

Dietary risks are the key risk factor for mortality

Example Switzerland ‘
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Adequate micronutrient intake is an issue
in Western countries
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Inadequate micronutrient intake affects long

term health and performance
e 2] ﬂ o

Nutrient status Metabolic response

3 Long term health, :
Desirable  \eilness, vitality )
el S

Y

s

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

Impaired functions,

Insufficient  higher risk for non-
communicable
diseases

Deficiency

Deficient X
disease
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Health and risk for diseases changed in the last
century
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We achieved a lot of progress in infectious diseases however
face an unprecedented rise in non-communicable diseases

Source: Bach et al, HEIW 2012
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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.
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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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Vitamin D comes from different sources

Serum level is an indicator for individual status

Food S Supplements 15{UH;I[_I serum level {nmuLu'L]_ s
" a sensitive indicator of Yitamin D
‘ status
(IOM 1997}
7-Dehydro-
cholesterol Four ranges are suggested to assess the
individual status:
{nmals
¥itamin D

L)
Liver IR 25-50 (50 - 75

Major cinulating ]
23(0H)D form deficient  insufficient | (in)adequate)

Kidney
1,25(0H),D Active form

= 79

Desirables
optimal
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Vitamin D: the inadequate status impacts a number
body functions

Classical role of vitamin I bone health

» Improves bone mineral density through
calcium absorption and deposition

» Hecessary 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
IADSA
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status in Europe
onl reptosentative data and smaller studies in eldg
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A higher hip bone density depends on the
25(0OH)D plasma levels

Younger adults (ages 20 to 49) Older adults (age =50)
Oiptimal
22 i
[ o4 | ﬂphmil o4

Hip bone density

-] E

Hiip b density
-]

-

L]

] n o " "
gy R e [

"R 5

] L
S el |

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

Bischoff-Ferrar Ha, stahelin HE, 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

Arhived 25[0H |0 el ir avel £

RCTs analyzed
RCTs with vitamin D less than 10000 IU per day and duration of at least 4 weeks

i Conclusion

:ﬁ é.t, * # Optimal 25(0H)D range
10| P between 75 -110 nmol/L
lgf; . 4 2 . ' # These levels can be best
i - — e B obtained with oral doses
M= ® in the range of 700 IU -
20 2000 U

n...
2 # Benefit is clearly dose
FEELSFESs ‘sﬁ.ﬁ"@ dependent
ey

Vitarmnin D doae in U per dey tertedin RCT

Bisghoff-Ferran, 2007 Ostecporos Int
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Example Germany: Cost impact of low vitamin D
status on fractures

Hip and vertebral fractures have the most , cost-intense™ medical
implications

Mumber osteoporosis patients: B-10 mio {2010)"
Murnber of hip and wertebral fractures p.a.: 150.000°

Optimized vitamin-D status reduces number of fractures by 20 %

Reduction of 5478 hip fractures and 18420 less vertebral fracthures
(in ostecporesis-diagnosed population)

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.q. family care,

reha cosis

Sourca"Sproll 2011

FAYOF: BB TAIREEEAIDD
EBEEICXTIRE

» AP LIUHEEBITIRL SAFE"

- BHRREREH 8001000 AA(20104F)

- BREMBLUHEBRIRESE  ISENEF

» EWEAZUDIREEL, BIEAZ20%IERT S

- REAEIEEESIISA . HIEBITEEE 18420 NS
T (BHABELZHSN-EHER)

» EIROHREFOTRMEDEHE, 585(BAL—
1) <FMHICEHT HEMR-GRE. EASDDBAR.
RIBEEZET>M0TR(ARFL—A) <HEMLE
R BIELTREREICETSTT7 . UNEVE >,



[Z54 F17]

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.

Health Care Expendifurss In B USD
17.25

Optimal vitamin D status yields: s

1525 = 20 % relative risk reduction T 'i _}— ?:_I'_ _.'- _
= An awverage of 151,053 awvoided - - Iz & AT
1475 41 events per year $15108
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20% 559, FERFEH 151053 ADBELLE,-
e

« M4 ;$1,52B; IEBRDETKY., $350M; HERIEH
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IADSA
Vitamin C deficiency is common - Famationdiaicnce o Dy
also in the Western world
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> 10% have chronic Vitamin C deficiency
No one knows the consequences...

Lykkesfeldt og Poulsen, Brit. J. Nutr. (2010)
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Observational studies report positive health effects
associated with elevated vitamin C plasma levels
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Vitamin C - reduces duration of colds

Taking regularly . .
= 200 meg/d Vitamin C dhays Dwration of common cold - Yitamin C

11

RFegular supplementation with 5
Vitamin C reduces the . |
duration of colds in adults*® ’ |
and in children™ " -
*(17 trials, B%; p=0.0002) 5 -
{14 trnals, 14% / 18%; 4 —
p<0.0001) 3 |
2 L
Ho drug has a similiar 1 +— |
benefit like vitamin C 0 —

-. commumicate! @ w0 Vitamin € suppi. @ Adults 200 mg

& mildren =200 mg Eimildren 1 -2 gvit C
“Hemila H., Chalker E_: Cochranes Databam=
Syst Rev. 2013

Meta-analysis®

EAICIE. BRI DR & RARE 2 5 1

- BHEMIZ, E23I2CHF1H200mgiE3

- EAZVCOBEMGEGIL, NNRERRANIZET
5 EAR O FE B R Z ek

- FERRMEEICBLWT.ESSVCERMOARMES
TITEEREHNERIEEIRE

- ELE;EROBESBLM - E43C

« ETEL; ARfEHT <A 47>



[xF 14 K 21]

Yitamin C - optimal intake is 200mg

per day

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.
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Frai B. &t al. 2012
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LADSA

Omega-3 Fatty Acids and Heart Health
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ADSA
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Omega-3s Affect Several Functions/
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Omega-3 Intake and Risk of Sudden Death IADSA
Physicians' Health Study oo Sopeintars Amocirions
100%
Relative Risk
of Sudden
Cardiac Death 20%

Risk
Reduction

221-432 433-51% 520-607 6.08-10.2
LC-Omega-3 in BElood %

Source: 2007 HEJM 346:1113-1118
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: i ] lADSA
Fish Qil Supplements Reduce Mortality R —
GIS51-Prevenzione RCT Fesoed Supphament dasocialior

EFA/DHA

100%
(Control)

All-Cause Mortality Sudden Death

Source; Lancef TR96 IS8 447455
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_ |ADSA
EPA and Major Coronary Events T —

Japan EPA Lipid Intervention Study (JELIS) =t

5.0
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E'E Control group
$3 | ! + High omega-3 intakes
-E E . I _IJ_ in Japan
E : | F’ g » Benefits seen even
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. |
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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

Het Annual Average Cost Savings due to Avoided Health Care Expenditures through Omega-3

Intervention, 20132020

. 7E00 . $484 8 M in Tomi
g 5T?-513'~.a"-:=:::——i— ————— Aealizalile Nt
E 7 50 S . CosT Savings

- S - b !
5 Full utilization* of omega3 ™~ ! $2.08 .o
' i yields: ™ Avided $1.57 B in Required
& - « 8.8% relative risk reduction o Cosh —  Suppiement
az - &n average of 127,210 e Unlizamon Costs
:r 4,00 awoided events per year -
> §TaBE B
* 7ss0

Cument So=naric Juppl=menfafion Soenario

Eourss: Froct B Sulllvan analysic.  Mobs: * Among all adults ovar the ags of £5 with CHD
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How to close micronutrient gaps?
J-day food diaries; “Food Processor” (USDA Mational Mutrient Database)
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Not meeting RDA: 15 of 27 Micronutrients
Exceeding UL: Sodium

FROM SCIENCE TO ECONOMICS
THE POTENTIAL VALUE OF SUPPLEMENTATICN
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Supplements close most dietary micronutrient gaps '
3-day food diaries; “Food Processor” (USDA National Nutrient Database)
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Effective Not meeting RDA: 3 of 27 Micronutrients (Vitamin D, Ca, K)
Safe Mot exceeding UL of any Micronutrient (except Sodium)
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Micronutrient challenges and opportunities:
Where do we stand?

» Inadequate micronutrient intake is a global issue

=

Opportunities: Case studies v
- Vitamin D \
- Vitamin C
- Omega-3
» Challenges in micronutrients

Summary and outlook

1ADSA

FROM SCIENCE TO ECONOMICE I .
ripirerkonol Allance ol Diatory
THE POTENTIAL VALUE OF SLIPPLEMENTATION Feresd Buizqmdeiand sagaes iafio

WMERERICIOBEEHME TIKE?

s MEXREROENENTEBUTHAHACEIE, tH
V7SR R

- = EHIRRE

- E2=X2D

- EAZC

« A AH-3

- MEEREFRICH(THPES

- ERLSEORE



[25 4 F31]

Challenges in micronutrients

= 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; N B

we miss data
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Media reports are often negative and

challenging
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We need a share of science-based voice in the
ongoing debate on the role of nutrients for health
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We need updated recommendations
for nutrients
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We miss aligned recommendations in Voo Supplamans st
Europe (Example vitamin E)
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We need more funding for nutrition science '
and the role of micronutrients

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

R - e

However, there is a renaissance in micronutrients ....
+ Understanding nutrient-gene interactions

* Progress in analytics

* Personalized nutrition

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

.. a need for generating data on vitamin status and health
outcomes to understand underlying cause and action

nutrition status
markers \/
Health
outcomes '
: Assasament of vitamin status in low versus e =]
Cohort with =160000 people high socio-economic groups of the North-
- Grandparents Metheriands Lifelines population and explore
- Parents the phenotype of marginal/subclinical micro-
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Micronutrient challenges and opportunities:
Where do we stand?

L]

Inadequate micronutrient intake is a global issue

L]

Opportunities: Case studies -
- Vitamin D \

- Vitamin C

- Omega-3

L]

Challenges in micronutrients

Summary and outlook
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Summary

* |nadequate 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
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Support for 200 mg Vitamin C intake

by e e

Per 2012 CDC 2™ S Samntor
Nutrition Report, 200 mg Authors® Perspective: What is the
C daily intake for the Optimum Intake of Vitamin C

in Humans?

majority of the adult
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maximize the vitamin’s T e e et s

potential health benefits e e e e e
vith the least risk of e
inadequacy or adverse et

health effects.

Source: hthp: M. cde. govnuiritionreportpdtr
Nutrition_Book_comgpieteS0a_final paf
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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

4

» Claims sanctioned in many countries
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