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Children are not little adults (yet)

The next frontier of biomarkers for assessing
childhood health

Ben van Ommen
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TABLE 12 Summary of key nutrient biomarkers’

Commonly used

Magnitude and direction

Settings where

Nutrient biomarker/indicators of inflammation effect used
Iron Ferritin +t Clinical, research, population
5TTR + Research, population
Hemoglobin Clinical
Body iron 1 Research, population
Ratio of TfR:ferritin i Research
TR index + Research, clinical
ZFP + Clinical, population
Hepcidin 0 Research
Vitamin A Retinol - Clinical, research, population
REP - Research, population
Breast-milk retinol Research
Retinol dose response test Research
Zinc serum/plasma zinc - Clinical, populatian
Folate Erythrocyte folate + Clinical, population
Plasma or serum folate - Clinical, population
Vitamin B-12 serum/plasma total cobalamin 0 Clinical, population
Serum holotranscobalamin Research
Plasma/urine MMA, 0 Clinical, population
Plasma total homocysteine + Clinical
lodine Urinary indine 0 Population
Vitamin D Z5(0H)D - Clinical, population
Vitamin B-6 Plasma pyridoxal 5-phosphate - Research, population
Vitamin C serum ascorbic acid - Research, population
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Multiple micronutrients are involved in
maintaining optimal inflammatory stress
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The concept of flexibility
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Health is not static but “the ability to adapt’
(example: inflammation)
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Pathology
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Muscle metabolic
inflexibility

Adipose IR

systemic
Insulin resistance

But health is not static! Systems flexibility is the key
All components of metabolic-inflammatory physiology are
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a biomarker panel that reports on multlple aspects of

phenotypic flexibility

D e
o rain
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ﬂ’)‘}% * Secondary messeng
* Trp, Tyr, Phe, Met

Gut / microbiome © ¢
* Fructose, ribulose / xylulose
*GIP, GLP-1

ndole-3-proprionic acid
\ .
etaboli

|

Pancreas
* Disposition index * Matsuda index, HbA1C, A-IR
* C-peptide *glucose, 1,5-anhydroglucitol
* Insulin » Glutathione ratio, uric acid, vit E
* Glucagon * mannose, ribose, glycine, pseudo
* HOMA- uridine
Liver measures
» Ketone bodies
* Central metabolism
challenge: - ALAT, ASAT, ALP, GGT = @
- 75 g glucose -CRP Muscle —
- 60 g palm _°'| TG «Lactate, beta-alanine
- 20 g protein «Liver IR index «Muscle IR index

hallenge

.. °*Creatinin

Adipose tissue

* Glycerol, NEFA & specific FFA
*MG, DG

*Leptin, adiponectin

* Estimated SCD activity
+C16:1 FFA

* Adipose IR index

Kidney

*Asp, Glu, Orn,

* Albumin

Vasculaturé™™

* Cholesterol, HDL, LDL
*SAA, sICAM, sVCAM

. *Liver IS index
Blue = responding

Green = not responding
Back = could not be determined

*Branched chain amino acids & derivatives
* 1-methylhistidine, 3-methylhistidine
*4-hydroxyproline, 4-oxoproline

Stroeve, Genes & Nutr 2015
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re the individual processes
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How universal is the concept
Metabolic of systems flexibility?

stress
Oxidative

stress

Inflammatory
%, stress
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Serious (Early) Life Events and Type 1 Diabetes

Neuroinflammation

Serious Life Events
Child

Death and illness 1. Death of relative

New family 2. Parents divorced/separated et
HPA axis
LEAKY GUT -
ik ACTH Vagus Quinolinic  Kynurenic
- . k- = Nerve Acid Acid
i I ! . junction Cortisol -
Zonulin ] Dietary |— Sl Kynurenine
related PEEL d
antigens E Tryptophan
- —‘J ‘ Proinflammatory
5 -fﬂ"ubr Cytokines
aysoio! hA ota ﬂm;
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= 4 b Immune| Cells ey
,_/ \_’ Antibiotic Probiotic
\ Poor Diet Good Diet
b Cytokines
P B cell autoimmunity
% 1 : Claudm
. T cell activatial ""' B";::;i‘r
Epithelium Occludm

! Lumen

. 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 ...

~
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A
Gut Microbiota
Nygren, Diabetologia 2015
Li, Pediatric Diabetes 2015

Kelly, Frontiers Cellular Neuroscience 2015
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Brain gut
microbial
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Perturbations
» Diet
« Pathogens
« Inflammation
= Antibiotics
* Probiotics
* Prebiotics

Functional and
neuroplastic
brain changes

Perturbations
+ Environment
- Stress
+ Early adverse
events
HPA axis

* Glucocorticoids

ANS

+ Catecholamines
* Acetylcholine
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Functional and

|| organizational
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changes

Mayer et al, Gastroenterology 2014;146:1500-1512
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Dosed up: could excessive prescription of antibiotics be hampering children's ability to fight diseasa?

Stop the killing of
beneficial bacteria

Concerns about antibiotics focus on bacterial resistance — but permanent changes to
our protective flora could have more serious consequences, says Martin Blaser.

25 AUGUST 2011 | VOL 476 | NATURE | 393

TROUBLING CORRELATION

The risk of inflammatory bowel diseases in
children rises with the number of courses of
antibiotics taken.

o o
o (&)

Rate ratio (relative to O courses)
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0 1-2 34 5-6 7+
Number of courses
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A Bacteria (PARSIFAL) B Fungi (GABRIELA)
1.0+ 1.0+
Living on a farm
0.8 Living on a farm
2 0.6 =
= =
3 3
: o
04 -
0.2
Asthma
0.0 I I I I
0 20 40 60 0 2 4 6 8
No. of Detectable Bands No. of Detectable Taxa
Figure 3. Relationship between Microbial Exposure and the Probability of Asthma.
In both the PARSIFAL study and GABRIELA, the range of microbial exposure was inversely associated with the prob-
ability of asthma.

Ege et al, NEJM 364 (2011) 701-9
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Role within immune
system

Microbial exposures Changed exposures in

high-income countries

during human evolution

“Old” Infections, can persist in

small hunter-gatherer groups.
Helminths, H. pylori, mycobacteria,
toxoplasma etc.

Commensal microbiota
skin, gut, airway, oropharyngeal,
genitourinary

Environmental microbiota

—>

> MOSTLY LOST

—> DIMINISHED

diversity and

Life-long equilibrium with host.
Modulate immune system. Anti-
inflammatory cytokines. Expand
regulatory T cells (Treg adjuvant
effect) and regulatory B cells

Signals involved in development
of brain, gut & immune system.
Background activation of innate
immune system. Expand Treg
via TLR2 or TGF- receptor,
modulate ratio of Treg to Th17,

exposure ) _
animals, soil, spores, air, plants. i drive regulatory DC. Make anti-
Probably supplement commensal inflammatory short chain fatty
microbiotas. acids etc.
Crowd infections” cannot INCREASED Inflammation. Kill host or elicit

persist in hunter-gatherer groups. i solid immunity. Not protective
Evolved after Neolithic revolution. ‘ ....especially in against chronic inflammatory
Kill orimmunise. Childhood virus inner cities disorders
infections, measles etc.

Rook et al, Brain Res 2014, in press
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The Multiple-Hit Hypothesis for how the Microbiota of Industrialized Societies Has
Lost Diversity over Time

A
i
s [ LT naustral Processed Y
8 8 ‘e,\'”’o leg
= | Can we provide personalized (food) solutions

that restore the diversity to prevent metabolic-
immune related disorders?
B C-sections

Diet exposome Antibiotics and formula

b personalized
health

'l personalized
food
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Are flexibility, resilience and
optimal immune system related?

The Original Flu Shot
Earlical *l]w_nﬁ
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Health.
S & Q& An entirely new way 1o use your
we. e e e Ne€alth and fitness information.

Faatures

The new Health app gives you an easy-to-read dashboard of your health and
fitness data. And we've created a new tool for developers called HealthKit,
which allows all the incredible health and fitness apps to work together, and
work harder, for you. It just might be the beginning of a health revolution.
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Dit is wat je gemiddeld over de

2-fold _
Increazed Risk

Energie

afgelopen 30 dagen hebt
[ Dag Week I 23andMe

2270 kcal

Vet

Verzadigd vet

Eiwit

Gene: KCNJ11

Koolhydraten

SMPreg219 :I_:I_i—_-_

Cenotype: TT

Average Risk

Vezels

Odds: 1.17x

Zout

Alcohol

Water

Natrium

2-fok ‘my “genome”

3415 mg S Decreaszed Rizk

Kalium

3432 mg

Calcium

Magnesium
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SwissAnalysis

I ) ]
- swissAnalysis =
KOMPETENZ UND INNOVATION IN ANALYTIK

Chemie
Bilirubin gesamt 22.0 + G 3.4  -20.5
HBATC in % 5.0 — 0 -6.5
Ferritin 222 e 40 - 400
Magnesium 0.80 (G — 0.66  -1.07 mmol/L
CRP ultrasensitiv 0.5 —— 0 -5.0 mg/L
Hormone
TSH Basal 0.78 (e 035 -3.0 mU/L
Vitamine
Folsaeure 9.2 — 6 - 38 nmol/L
Vitamin B6 49 e 28 - 120 nmol/L
Vitamin B1 55 - @ e 67 - 333 nmol/L
Mikrondhrstoffhaushalt my specialized clinical chemistry
Vitamin D3 (25-OH) 96 (C i — 75 - 175 nmol/L
Zeaxanthin/ Lutein 1.29 + oo 035  -0.95 pmol/L
Lycopin 2.42 + GEETE— 04  -1.2 pimol/L
beta-Crpytoxanthin 0.47 (655 N ) 0.15  -0.65 pmol/L
Alpha-Carotin 0.58 (5 I I | 0.1 -0.8 pmol /L
Beta-Carofin 2.02 (65— — 0.4 -2.7 pmol/L
Retinol (VitA) 3.73 (G — 0.86 -3.8 pmol/L
Alpha Tocopherol 47.5 (s I 28.0 -48.0 pmol/L
Gamma Tocopherol 1.44 (65— ) 1.3 -4.8 mol/L
Stresshormone und Neurotransmitter
Cortisol 192 e[ 79 - 536 nmol/L
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Stress, cold/flu, probiotics

(a) (b)
Ostie - --x-- Placebo
0-14 | --e-- Lactobacillus helveticus R0052
2 i T ] --m-- Bifidobacterium bifidum R0071
- . - . gu .
e PO --A- Bifidobacterium longum ssp.
S 3 1 infantis RO033
I=S
35
oo
=$=
=
28
=
o

Stress level Stress level

Langkamp-Henken, Br J Nutr 2015
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Unlocking the Value ECONOMIC
Of Personal Data: IMPROVING THE STATE
From Collection to Usage
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MENU FORTUN E The world's third largest retailer is stocking vinyl on its shelves
. MR Forbes

@3s8pm 83,008 views

Deepite reauaon v Surprise! With $60 Million Genentech Deal, 23andMe Has A
Business Plan

mMoney JuLY 2, 2015

Despite corporate drama, |

| PatientsLikeMe Sheds New Light On Genetech Deal
|_ @ May 8th 114 Al News @ 0 comments

W Tweet | 2

patientslikeme’

PatientsLikeMe, a patient social media site that builds disease-specific digital communities, made news last month when it announced a new

data sharing deal with drug manufacturer Genetech. The deal provides Genetech with unrestricted access to all of the de-identified data

PatientsLikeMe is collecting from its users for a five-vear period.

The deal represents a new monetization strategy for PatientsLikeMe, a company that has done work with pharmaceutical companies in the past,
but in a different capacity. Prior to the announcement, PatientsLikeMe monetized through three business channels, all marketed to
pharmaceutical companies. The first service included building disease-specific communities at the request of a drug manufacturer, so that they
could study the long-term effects of the disease, and understand what aspects of the disease, and the medications used to treat it, patients were
T struggling with most. The second offered survey and polling services that would allow drug manufacturers to study individual patient

3 populations within the PatientsLikeMe network. The third monetization strategy involved building predictive tools that used azgregated data

from its communities to calculate individual patient outcome probabilities based on a variety of secondary risk factors.
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The “Health Data Cooperatlve as Iegal entity that
valorizes my health data. Yo —
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COOPERATIVE
Citizen-owned
Citizen-controlled
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cognitive tests
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Child
medication

CHILD MEDICAL
RECORD FORM

——Free Printablto——
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TNO e
What data do we
really have / need

and what should we
do with it?

EURCPESE UNIE
KOMIMKRYK DER MEDERLAMDEN

BIOPASPOORT

Personal
ownership of all
health data
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DIABETES Newsroom

Groundbreaking Information Theory Method Seeks
Answers in Global Childhood Development Data

GRANT FROM BILL & MELINDA CATES FOUNDATION WILL
FUND ANALYSIS

April 14, 2015

Seattle— Researchers at Pacific Morthwest Diabetes Research
Institute (PNDRI) in Seattle have received a grant from the Bill &
Melinda Gates Foundation to apply their groundbreaking
Information Theory method to childhood development data
gathered by the foundation over several years. The goal of the
collaboration is to reveal potential causes of inhibited cognitive and
intellectual development in children around the world.

Dr. David Galas, Senior Investigator at PNDRI, and his colleague, Dr.

Mikita Sakhanenko, initially developed the new approach to data analysis as a way to better understand
biclogical complexity. “We can work with tens of thousands of variables simultaneously,” said Dr. Galas. “It
is different from anything else currently being done."” Highly complex biological datasets often include vast
numbers of variables. Some of the variables are irrelevant to phenomena being studied, essentially acting as
noise that can mask dependencies. To compensate for this, typical approaches to this problem use simplified



ﬁ FUTURE CURRENT RESEARCH AND PARTNERS AND
ﬁz“ STUDENTS STUDENTS TEACHING COMMUNITY

Overview Our research Future researchers Industry partnerships Teaching and learning

UTS » Research and teaching » Our research » Projects

HBGDKki collaboration -OPP1126975 - Quantifying Healthy birth, growth
and development knowledge integration

Project Member(s):
Ryan, L.

Funding or Partner Organisation:
Bill and Melinda Gates Foundation (Bill & Melinda Gates Foundation - Grand Challenges in Global Health)

Start year:
2015

Summary:
Grant application fo the Bill and Melinda Gates Foundation for funding 40% of Prof Ryan's FTE, a post doc and travel on the HBGDK project
to provide data analytics and modeling support to identify what intervention packages are the most effective for improving healthy growth.

Keywords:
biostatistics, big data

FOR Codes:
Biostatistics, Child Health
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Ministry of Health

Ministry of Health Portal

Kingdom of Saudi Arabia

P MOH Portal B The Ministry ' Media Center B Ministry News

Ministry News BROx = ¥

l Media Center Summary
Minister of Health Launches Mother and Child Health Passport Project

Pk Ministry News

14 March 2011

F Announcements HE Minister of Health, Dr.
Abdullah Bin Abdul Aziz Al

P Announcements on Private Rabeeah, announced today
Sector Performance that after studying

¥ Everts: and Activitios available medical records

relating to pregnancy and
b MOH Publications newboms dafing  back
many yesars, the Ministry

B Health Conferences and has s D Eme of

Seminars safeguarding matemal and

) child health as one of its
F Interviews

highest priorities. HE also

added that the Ministry's
F Forums o ;
dedication towards its new
Mother and Child Heszlth
P RSS

Passport Project is in alignment with the World Health Organization's concern with this vital issue worldwide.

Curing today's launch of the Mother and Child Health Passport Project at the Ministry's Divan, Dr. &l Rabessh said
that this nationwide initiative will achieve the Ministry's goals of providing necessary follow-up care for both
maother and child by monitoring the mother's health condition during pregnancy and the child's subssquent
health progress until the zge of siv. The program will also reduce both matemal and infant mortality rates.

The first phase of this project will be implemented on Monday 14-3-2011 in all of the Ministry's primary healthcare
centers throughout Kingdom. The second phase will cover the rest of the Kingdom's healthcare sectors through
the Health Services Council.
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Can we provide optimal nutrition for our kids based on
their individual health status?

What data?

Who provides the interpretation and the advice?
Who provides the food products?

Who pays?

How can we start?



