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= Monitoring child health using objective indicators crucial for
 Clinical interventions

 |dentification of targets for public health prevention
« Evaluation of Sustainable Development Goals

GOOD HEALTH 1 REDUCED
AND WELL-BEING INEQUALITIES

oA
—/\\/\v =)
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(https://sdgtestenvironment.github.io/sdg-indicators/en/)

= Existing reference values
« Lacking consensus
« Often only available for adult or Caucasian populations
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= Growing need for re-use and harmonization of data
* To increase sample size
« To take into account broad and diverse samples

« To address gaps with regard to age-, sex- and ethnicity-specific
reference values for biomarkers

» New pooling initiative International Multicohort Pediatric
Biomarker Collaboration (Biomarkers4Pediatrics)

» Collaborating with the Childhood Hypertension Consortium of
South Africa (CHCSA) and further
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= To pool, harmonize and analyze data from pediatric populations

* |n order to provide age-, sex- and ethnic-specific reference curves
* On aglobal scale
* For metabolic biomarkers
« Covering the entire pediatric age range

» To facilitate the diagnosis of metabolic syndrome early in life
for clinical practice and public health



IDEFICS MetS-Score: zwe + znoma + (zsse+zpsp)/2 + (zTRG — ZHpL)/2 Il
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Reference curves in IDEFICS/I.Family §

= IDEFICS/I.Family pan-European multicenter cohort on child health

= Ahrens et al. (2014) proposed new definitions for metabolic
syndrome (MetS) in children based on IDEFICS percentile curves
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Figure 2. Age-specific percentiles of the IDEFICS metabolic syndrome score for girls (left) and boys (right). IDEFICS, Identification and
prevention of Dietary- and lifestyle-induced health Effects in Children and infantS.
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Ahrens et al. (2014) Metabolic syndrome in young children: definitions and results of the IDEFICS study. International Journal of Obesity. DOI: 10.1038/ij0.2014.130
Chiarelli & Mohn (2017) Early diagnosis of metabolic syndrome in children. Lancet Child Adolescent Health. DOI: 10.1016/S2352-4642(17)30043-3




12 4 124
IDEFICS MetS-Score: zwc + zHoma + (zsee+2zoer)/2 + (zTr6 — ZHDL)/2 I . £ 10 Poo
| /p97 /
8 8+ Po7
6 P30 6
3 2 . i
... & 4 es| & 4 i)
7] » ) Lesiiia
Definition recommended g 2 g i
. . 8 o T B e
for worldwide use in . ] e
. . S0 [ P10
pediatrics w7 o
- - -6 - \ P1 6 F1
(Chiarelli & Mohn, 2017) N
:1 6 ; 16 4 é 8 1To
Age (y) Age (y)
Figure 2. Age-specific percentiles of the IDEFICS metabolic syndrome score for girls (left) and boys (right). IDEFICS, Identification and
prevention of Dietary- and lifestyle-induced health Effects in Children and infantS.

Biomarkers
4dPediatrics

Reference curves in IDEFICS/l.Family “

= IDEFICS/I.Family pan-European multicenter cohort on child health

= Ahrens et al. (2014) proposed new definitions for metabolic
syndrome (MetS) in children based on IDEFICS percentile curves
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Ahrens et al. (2014) Metabolic syndrome in young children: definitions and results of the IDEFICS study. International Journal of Obesity. DOI: 10.1038/ij0.2014.130
Chiarelli & Mohn (2017) Early diagnosis of metabolic syndrome in children. Lancet Child Adolescent Health. DOI: 10.1016/S2352-4642(17)30043-3
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= Studies are eligible to participate if they meet the following criteria:

Epidemiological population-based studies (cross-sectional or cohort)
Participants‘ age range: 0 to <25 years
Relevant data available:

Established metabolic syndrome components

Adiposity Blood pressure Fasting glycemia High density Triglycerides
waist circum- systolic / diasto- & insulin resis- lipoprotein cho- (TG)
ference / body lic blood pressure tance lesterol (HDL-C)

mass index glucose / insulin

‘ anthropometric ‘physjological ‘ metabolic ‘ inflammatory endocrine ‘ kidney & liver
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Total
cholesterol

C-reactive

protein (CRP)

IGF binding
protein 3
(IGFBP-3)

Further biomarkers

LDL
cholesterol

Interleukin-6

25(OH)vitamin D

Non-HDL-
cholesterol

Tumor necrosis
factor-alpha
(TNF-a)

Alanine

aminotransferase

(ALT)

Apolipoproteins
Al&B

Adipokines
adiponectin /
leptin / ghrelin

Aspartate

aminotransferase

(AST)

Additional biomarkers of interest

Glycated
hemoglobin

(HbAIC)

Insulin-like
growth factor-1
(IGF-1)

Urinary
albumin &
creatinine

‘anthropometric ‘physiological ‘metabolic ‘inﬂammatory

endocrine ‘ kidney & liver




Blomarkers Inventory of eligible studies

Authors. Year Continents Countries Period Sample ‘age range; collection time points Study name
Mets Zhu 2020 Asia China 2013-2014 15.045 7-18yrs A national school-based healt} =

- —r T ey e Lol L. = 4 _ 7 5 children
MetS Ahrens 2014 Europe Europe 2007-2008 12.319 2-11yrs. —

- o o stu dy— spec1f1c y

Mets Kelishadi 2006 Asia Iran 2003-2004 2811 6-18yrs Childhood and Adolescence S

Mets Waremoourg 2021 Europe UK, Spain, France, Greece NR 4279 45 yrs HELIX; BB (UK), EDEN ((Frand .

Mets Ella 2010 Africa Egypt 2004-2008 2250 10-18yrs

MetS Mardones 2013 South America Chile 2009-2011 3.325 10-15yrs O V e r al l ,

Mets Ramirez-Velez 2017 South America Colombia 2014-2015 2877 9-17.9yrs Association for muscular strel

MetS Rashidi 2014 Asia Iran 2009-2011 2.246 10-19yrs

Mets Seki 2009 South America Brazil T 2005 2170 6-16yrs

Mets Kerr 2021 Oceania Australia 2004- 1874 11-12 yrs Longitudinal Study of Australi o

Mets Wang 2016 Asia China. r 2013 1770 717yrs o

Mets Zhao 2019 Asia China f 2017 1.766 10-15 yrs Nutrition and Health Surveillal e r I O -

Mets Rodriguez 2016 North America UsA 2005-2012 1623 12-19 yrs USNHANES 2005-2012 .

MetS Park 2005 Asia South Korea 1998 1.594 10-19yrs Korea National Health and Ni

Mets Suarez-Ortegon 2012 South America Colombia 2005 1461 10-16 yrs IFRECNTEC Study (identificati

MetS Asghari 2017 Asia Iran NR 1.424 11-18 yrs Tehran Lipid and Glucose Stud

MetS Kim 2016 Asia South Korea 2010-2012 1.420 10-18 yrs Korea National Health and Ni

- -
Mets Agirbasli 2006 Asia Turkey 1992-1984 1385 1017 yrs =

Mets Ostrihofov 2017 Europe Slovak Republic 2003-2012 1294 101799

Mets 2019 South America 2006-2007 1282 o

Serrano (chid] Colombia 610yrs
Mets Matsha 2009 Afrca South Afrca NR 112 1016yrs

Mets MacPherson 2016 North America  Canada 2007-2011 1228 1018 yrs Canadian Health Measures Su

Mets Reuter 2018 Asia Brazi 20142015 1200 12:17yrs BSchool Health - Phase I

Mets Reina 2017 North America  USA 2012.2014 1137 10-16 yrs Hispanic Community Childre -

Mets Huang 2013 Oceania Australia 2009 1053 17 yrs The Western Australian Preg -

Mets Oiveira 2019 Asia Brazi NR 1035 1220915 .

Mets Ahmaci 2020 Asia ran 20162017 1035 618yrs

Mets Mehairi 2013 Asia United Arab Emirates r 2010 1018 12-18yrs

Mets Fadzlina 2014 Asia Malaysia T NR 1014 13yrs Malaysian Health and Adolesd .

Mets Hirschier 2010 South America  Argentina 2007 1009 61ayrs 0

Mets Benmohammed 2016 Afrca Ageria T 987 12:18yrs .

Mets Fernindez-Aparicio 2020 Europe Spain NR 981 1116yrs

Mets Wang 2019 Europe spain NR 976 10-15yrs

Mets Rodriguez-Mordn 2004 North America  Mexico NR 965 1018yrs

Mets Khader 2010 Asia Jordan r 2009 937 718yrs L

Mets Rush 2016 Oceania New Zealand 2014 921 14-15 yrs paciic slands Familes u ro e

Mets Andaki 2018 South America  Brazi 20112012 929 6-10yrs o

Mets efaki 2022 Afrca Sudan 20182019 a1 1015 yrs

Mets Vilalobos Reyes 2014 South America  Venezuela 20102011 96 9-18 yrs CREDEFAR Study

Mets Daly 2005 Oceania New Zealand NR 855 118yrs 0 .
wets Agudelo 2014 South America  Colombia 20102012 851 10-18yrs r A m r I

Mets ong 2023 sia Singapore 2009-2010 839 6 years Growing Up in Singapore Tol O
Mets song 2017 Asia China 2009 831 7-18yrs China Health and Nutrition S

Mets Ramire-Siva 2015 North America  Mexico 2008.2011 7 4yrs prenatal Omega-3 Fatty Acid

Mets Burrows 2015 South America  Chile NR 667 1617415 o

Mets Hong 2012 Asia Vietnam 2007 17 13-16yrs .

Mets Matsushita 2015 Asia Japan 20102012 s8s a51275y1s ]

Mets Phangueira 2014 Asia Brazi 2006 s40 T1ayrs

Mets Batrani 2016 Asia iran NR 538 14-18yrs

Mets Suarez-Ortegon 2016 South America  Colombia NR % 5:9,yrs IFRECNTEC Study (centifcat -

Mets Aghbar 2019 Asia Palestine NR 187 618yrs o
Mets Alisa 2010 Asia Kowait O a1 10195 .
Mets Chedid 2009 Asia Lebanon NR 381 18.30yrs

Mets Galera-Martinez 2015 Europe spain NR B 12169yrs

Mets Selokotla 2017 Afrca South Afrca NR n 13.18yrs

Mets Wibaek 2019 Africa Ethiopia 20082012 310 5 years Ethiopian Infant Anthropome

Mets Valery 2009 Oceania Australia NR 158 517yrs



Plmarkers Study recruitment — preparatory work

= Biomarkers4Pediatrics website:
o www.biomarkers4pediatrics.eu

= Recruitment documents
e B4P FactSheet
 B4P Data Use Agreement

« B4P Data Collection Sheet
(extract meta data information)

— General study information
— Variable availability
— Extended data dictionairy

/’S\ Biomarkers
n Pediatrics

iomarkers4Pediatrics data use agreement

Between:

Please insert institution, Please insert address, email: Please insert email address.

- Hereinafter the “Data Provider” -

ang

Leibniz-h fir - BIPS GmbH (in English: Leibniz
Institute for Prevention Research and Egidemiology - BIPS GmbH), Achterstr. 30, 28359 Bremen,
Germany,  coordinator  of  the  BiomarkersdPediatrics  collaboration,  emall
biomarkersdpeds@leibniz-bips de

- Hereinafer the "Data Recipient” -
- Hereinafter Data Provider and/or Data Recipient also "Parties” o *Party” -
1. Purpose of this BiomarkersdPediatrics dats use sgreement

a. The purpose of this BiomarkersdPediatrics data use agreement (hercinafter the
“Agreement”] is to provide the Data Recipient with access to Flesse insert study name dats
files for the use in the project (see Collaboration proposal, Appendix I):

Biomarkers Col -

b The A  shall enter into forc by the Parties and shall end on 31-12-
2030, unless the Parties sgree to extend the Agreement’s duration prior to its termination

Responsibilities of the Data Provider:

a. The Data Provider will prepar data files containing the variables descrived in Appendix Il
{data request).

b. The data files will be pseudonymized, meaning that the data file does not contain any
names and/or personal identifiers.

Responsibilities of the Data Recipient:

& The Data Recipient kesp the list up-to-date with the persons who have direct access to the
Please insert study name data (see Appendix ). The persons on this list must sign for
“read” of the Agreement

b. The persons in Appendix Il will only use Please insert study name dats for research
purpases as described above, unless 3 new contract i signed between the Data Recipient
and the Data Provider.

€ The persons in Appendix Il will Nt pass any data to third parties, unless additional
permissians for further data use and sharing are granted by the Data Provider.In addition,
the Data Recipient will take all necessary measures to ensure that no third parties gain
access 1o any part of the data file. This includes that all data may only be stored and
analyzed on a secured server. If this does not seem possible, 3 solution will be sought in
cansultation with the Data Provider of the Please Insert study name study before the data
are stored by the Data Recipient.

f!\ Biomarkers -Z::&-q;

" Pediatrics =
d. The Data Recipient origina| data study name
study, as wiell 3 all dara derived from the original data Set at the end date of the
Agreement.

Before the Data Recipient delete the data, the processed data files must be foruarded to
the Please Insert study name study for archiving (first ask for instructions). After the
destruction of alldata, the Data Recipient must be sent a written confirmation to the Data
Provider of Please insert study name study.

>

Publication of findings from data:
a. Al reports, publications and presentations resulting from this collaboration wil be
produced and published according to the publication policy outlined in Appendix |

Termination of the Agreement:

The Data Recipient and Data Provider may terminate the Agreement at any time by
netifying the other Party by 2 written notice. The Data Recipient will then delete al data
within 30 days as described under section 30

Inthe event of the Dats Recipient did not keep his abligations according to section 3 and 4,
the Data Provider can demand the Immediate deletion of 2l data described in section 3d.
All disagreements arising from the Agreement will be resolved by mutual agreement
between the Parties.

If either the Data Provider or the Data Recipient would like to change the terms of the
Agreement in any way, this shall be valid only i the change is made in wiriting and approved
andsigned e

This Agresment shll be governed by, subject to and construed in accordsnce with the laws of
Germany except its choice of law rules. For any and all proceedings arising hereunder the Farties
aree 1o the exclusive jurisdiction of the competent courts of Bremen

AGREED AND DRAWN UP IN DUPLICATE AND SIGNED:

L] Leibniz-Institut fir Praventionsforschung und
Epidemiologie - BIPS GmbH
- Data Provider - - DataRecipient -
Place: Prace: Bremen
Date: Date:
Signature: signature:
Tite, first name, Surname Prof. Dr. rer. na. Iri Pigggt Kibler
Function Executive Director and Institute Director
Signature. Signature:
Title, First nome, Surname Dr. rar. nat. Norman Wirglk
Function Executive Directar
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= Set up federated analysis infrastructure if data cannot be shared
physically
= Allows privacy preserving data access using DataSHIELD?

= Algorithm developed and tested for generalized additive models
for location, scale and shape (GAMLSS)* to derive percentile

curves in federated setting

3. Wilson et al. (2017) DataSHIELD - New directions and dimensions. DOI: 10.5334/dsj-2017-021
4. Stasinopoulos and Rigby (2007) Generalized additive models for location scale and shape (GAMLSS) in R. DOI: 10.1111/j.1467-9876.2005.00510.x
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= Principal investigators from previous collaborations contacted, e.g.,
« HELENA study (ESP, Luis A. Moreno¥)
« ABCD study (NL, Tanja Vrijkotte**)
» Documents exchanged with CHCSA/Ruan Kruger***
« Suitable studies are mutually informed about both initiatives
» Valuable inputs and experiences
« Fine-tuning of documents and approaches

* Growth Exercise, Nutrition and Development Research Group, Instituto Agroalimentario de Aragén,Instituto de Investigacion Sanitaria Aragoén,
Centro de Investigacion Biomédica en Red Fisiopatologia de la Obesidad y Nutricién, University of Zaragoza, Spain

** Department of Public and Occupational Health, Amsterdam University Medical Center (Amsterdam UMC), University of Amsterdam, The
Netherlands

*** Hypertension in Africa Research Team/SAMRC Research Unit for Hypertension and Cardiovascular Disease, North-West University,
Potchefstroom, South Africa
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» First snapshot available

Contacting studies

\g
Signing data use agreements /

Filling meta data extraction sheets D

)

Providing / receiving data
Integrating study data in data snapshots

(L0

(L



PRELIMINARY RESULTS
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17

| Countries | Studies | N (obs)

\ 3, o'_--"' Received data 202000

AP

‘f}ﬁ *"ﬁ;@ Integrated data in 92.732*
1st snapshot

*hlood biomarker available

= White spots in Africa and South America
= Collaboration with several studies in preparation
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= Includes ALSPAC>%, CASPIAN, CHNS, DEGS/,
IDEFICS/I.Family8, KIGSS®10, LSAC!!, and ZUTAS??

= Balanced sex ratio but unbalanced age distribution

Age distribution

36881

30000

“sex | N

20000

10000
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20-<

— <20 years

- <15 years

- <10 years

1st snapshot results

Biomarker distributions differ strongly by age

Insulin by age group

25 years

<5 years

0

25

2}
=}

75 100 125
Insulin (pmol/l)

Age group

20-<

- < 20 years

- <15 years

— <10 years

<5 years

Systolic blood pressure by age group

25 years A\

80 100 120 140
Systolic blood pressure (mmHg)




Blomarkers 1st snapshot results

Biomarker distributions differ by study

High-density lipoprotein by study Glucose by study

ZUTAS

ZUTAS
LsAC LSAC
KIGGS KIGGS

IDEFICS/I FAMILY

> IDEFICS/I.FAMILY >

=4 °
= >
] 7]

DEGS DEGS

CHNS CHNS

CASPIAN CASPIAN

ALSPAC A —r ALSPAC

0.0 0.5 20 25 3 4 5 6

1.0 1.5
High-density lipoprotein (mmaol/l) Glucose (mmaol/l)
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» Biomarkers4Pediatrics pools child biomarker data from multiple
studies worldwide

= Synergies with CHCSA

= Deep, harmonized data set offers opportunities for further
Investigations

« Challenges: harmonization and modeling
= Data sharing & joint use of harmonized data will pave the way

towards closing the gap in pediatric epidemiology and advancement
of pediatric health research globally
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www.biomarkers4pediatrics.eu

Further studies are welcome!

Contact

Timm Intemann

Leibniz Institute for Prevention Research
and Epidemiology — BIPS

Achterstral3e 30

WAN

D-28359 Bremen
intemann@leibniz-bips.de
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