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1 - How to quantify the nutrition 

and health relationship

(~ biomarkers)



Raiten et al, J Nutr 2015 

(INSPIRE)



Vitamin D genetics



Vitamin D genetics and 25OHD levels
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is the point from which

nutrient requirements

need to be derived

Not these …

And this is where 

they become personal





Multiple micronutrients are involved in maintaining 

optimal inflammatory control 

Each arrow represents 

at least one reliable 

published human 

intervention study
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Oxidative

stress

metabolic

stress
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stress

Too high: damage.

Too low: 

inadequate protection.

Too long: disease

Health is not static but dynamic – Biomarkers should 
quantify the stress response to external changes.
(example: inflammation)

homeostasis

Upon an inflammatory trigger, a 

complex machinery is activated

that reacts on the stressor, peaks

and returns to homeosatasis. 

Universal mechanism:

- Inflammation

- Metabolism

- Oxidation

- Mental stress



Correlations between fasting micronutrient concentrations and plasma protein stress 

response curves 

Immune status/ 

inflammation

Van de Broek, Genes and Nutrition 2017



Wopereis et al, Genes and Nutrition, Sept 2017



procyanidins

Carnitine,  Choline, … 
Low  glycemic index 

Stannols,fibre

Omega 3/6 FA 

Quercetin,   

Se, Zn, …

epicathechins

carotenoids

Antho cyanins
polyphenols

We can now quantify the individual processes

and optimize these with personalized diets



Blanco-Rojo, Diabetologia, Oct 2015

Type 2 diabetes subgroups react differently on different diets
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Personalized?

Mediterranean 

diet improves 

muscle IS

Low-fat diet 

improves 

liver IS

Mediterranean 

diet improves 

systemic IS



Van Ommen et al, Nutrition Reviews, 2017



So:

- We should quantify the dynamics (“systems flexibility”) 

- We can optimize the dynamics by (dietary) interventions, i.e. 

provide the nutrients for the “flexibility machinery”

- Can we optimize system flexibility by introducing dynamics?



Wielinga, PLoSone 2011

Beneficial effects of alternate dietary regimen on inflammation and  atherosclerosis.

atherosclerosis

Plaque size

Plaque free segments

inflammation
NFkB

Free cholesterol in liver

Plasma SAAVCAM

E-selectinPlasma cholesterol



carb – lipid switching

glucose overload 

beta cell failure 

(intermittent) fasting

Ketogenic diets



Salicilate inhibits the 

inflammatory response at 

high concentration

Salicilate stimulates the 

inflammatory response at 

low concentration

Increasing salicilate concentration control

Low dose or high dose?

Salicilate does not affect 

homeostatic inflammatory 

status

Interleukin-1 triggers an E-selectin

(= “inflammatory) response in mice 

Salicilate is present               in low concentrations in most

fruits and vegetables .    



Mattson, Scientific American 2015



Are flexibility, resilience and optimal immune 

system related?





Matson, Dose-Response 2014



Ege et al, NEJM 364 (2011) 701-9





Serious (Early) Life Events and Type 1 Diabetes

… we found that a Serious Life Event 

experienced by the child at any time during 

the first 14 years of life increased the risk of  

diagnosis of type 1 diabetes …

Serious Life Events

Nygren, Diabetologia 2015

Li, Pediatric Diabetes 2015

Kelly, Frontiers Cellular Neuroscience 2015





I don`t need to look to the advertisements, 
health claims, suggestions, package, 

I don`t need consumer protection, I am empowered

I scan a product and the App tells me if this is the right 
product for me, based on my preferences:
Cheap / Healthy / Biological / Sustainable
AND IT MAY SUGGEST AN ATERNATIVE ….

(shopping-app)



Consumer 

empowerment



N=1

1. It is personal

diagnosis intervention

biology behavior biology behavior

2. The intervention or advice is based on a 

diagnosis, i.e. my personal health data.

model

model

model

3. A (science based) model is used to 

translate diagnosis into advice

4. The model is tailored to specific conditions 

and goals from a large toolbox   

toolbox

Knowledge base

5. The toolbox is continuously and 

systematically   updated with all relevant 

scientific knowledge

6. Exploit/use information from large numbers of 

personal health data

So how will nutrition look like in 10 years?  



Can we make use of thousands 

of other personal health timelines 

to optimize every decision I make 

for my personal  health ?

I make regular adjustments to my diet and behavior in order to stay on track

Bayesian networks

Artificial Intelligence





So, what health data do we have of our children? 

Growth diagram 0-15 months – girls NL

Nice – but what can a parent do with this information?

Predictor of head circumference



What data do we really 
have / need and what 
should we do with it?

Personal 

ownership of 

your (child`s) 

health data

BIOPASPOORT

diperomics

cognitive tests

genetics          

and more

Growth curves
Parent observations

Child 

medication



Where is our health data and 

how is it really useful to us?







Health Data Cooperative as legal entity 

that valorizes my own health data.

Doctors

Hospitals

Research Health Service
Providers

Retail 
Infant

formula
producers

Schools &
daycare

Farmers
market

Government

Developers

food
industry

Education
www.mdog.nl

The real value of MY health data:

how can this data work for me?

Holland Health Data Coöperatie



Health data cooperative

Health data services

personalized advice timeline

diagnosis intervention
biology behavior biology behavior

The TNO life companion

(secure personal health data owenership)



Health data cooperative

Health data services

diagnosis intervention
biology behavior biology behavior

The TNO life companion and the new health economy

Data analytics

ITC

pharma

Workplace health servicesHealthcare

insurance

E-health

diagnostics

e-health

Food Retail fitness pharmacy Health services

Artificial Intelligence (secure personal health data owenership)



(Do-it-Yourself) 

diagnosis

Full health data 

ownership

BIOPASPOORT

A new health economy provides 

SERVICES that I want to use

Citizen based research 

provides evidence on lifestyle 

related treatments  



Mozaffarian, Circulation 2016

Lifestyle related health can only be optimized in a systems approach where all

relevant factors are addressed.



Strategy : First implement a systems change in a regional

setting

Western

Netherlands

The Netherlands

Rotterdam

Leiden

The Hague

and the rest …



personalized 

nutrition

Precision medicine

Research

Health (care)



Healthcure in the new system

Personal health data 
valorization as disruptor

A systems approach 
as strategy





personalized nutrion in early life


