Applying the exposome
concept to working-life
health:

The EU EPHOR project

Anjoeka Pronk, TNO, The Netherlands



What is EPHOR?
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* Exposome Project for Health and
Occupational Research

« EU Project: 2020-2024 (19 partners)

* Providing better insights into:
* Working life-health relationships
* VVulnerable life stages and groups

 Laying the groundwork for prevention:
 Evidence-based
» Cost- effective




Definition

The working life
exposome:

All occupational and related

non-occupational (i.e. general
environment, lifestyle and socio-

economic) exposure factors

EPHS)

Exposome tools for
a healthy working life




Why EPHOR?

Working_ Life Exposome
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« Occupational disease in EU countries:
Single Occupational Single Disease

Exposure * 5-7% mortality, 2-6% GDP
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Lj,. L « Challenges:
,V . » Single occupational exposure-single disease

* Vulnerability unknown
» Biological mechanisms unknown
* Upcoming challenges:

 Demographic changes: Ageing workforce, female
Interrelating Working Health, Biological Changes partici%atipon & SRl ’

Life Exposures and Vulnerability

* Changing nature of work

* Working life largely neglected in exposome
studies




Objectives

(©)

O

@)

o IN
E P H R Exposome tools for
.'/ a healthy working life

R

Scientists

Policy makers

a

Impact assessment Occupational health
practitioners

Better and More Complete Knowledge

Multiple exposures within the working life
exposome in relation to non-communicable

diseases

Complex interactions of exposures, internal
markers and vulnerability

Innovative Methods for Working Life
Exposome

Collection, storage and interpretation



Expected outcomes & impact
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Research Knowledge Base Evidence Based and Cost
Effective Policy
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Evidence Based and Cost Innovation

Effective Practice

% Improving Health and Reducing the Burden of

. . Wellbein Healthcare System
Working Life Exposome &
Toolbox
Dissemination and Improving Productivity Increasing Competitiveness

Exploitation



Approach

Mega Cohort

Large scale pooling of EU
cohorts

Case Studies

Focus on respiratory
disease

Focus on shift work

Existing Data

Cohorts, job exposure
matrices, databases

Also New Data

External: individual
level, high resolution,
many exposures
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Internal: biomarkers
and omics
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Increased Power

Associations between %
(interacting) working AN,
life risk factors and « @ ¢
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NCDs, vulnerable life
periods or sub groups,
e.g. gender, SES

. P

e

"3
4
g
Based on working
life exposure-

Increased resolution
response data.

Biological pathways,
markers of exposure or
disease, multiple short
term exposures related
to acute effects




Progress M22: Mega cohort approach
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» Collaboration with EU OmegaNet
« 13 selected as the initial EPHOR Mega cohort
(more in keynote Michelle Turner)

* Inventory of relevant EU cohorts made (>140) 2 ‘

 Harmonised JEMs for exposure assessment: EuroJEM

» Existing JEMSs for chemical, particle, ergonomic, psychosocial and physical exposures

 New JEM development:
« UV light (E2.6)
* Precarious work
« Contribution to JEM for SARS-CoV-2 (510.3)

* Methods development on use of text mining: S1.5



Progress M22: Mega cohort approach
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e Types of research questions
« Targeted:
« Effect of combined exposures, timing of exposure, vulnerable sub groups
» Agnostic
» Hierarchical approach: job title, EuroJEM

* 6 working groups
« Critical knowledge gaps =2 research questions

« Cancer, cardiovascular/metabolic, neurodegenerative, musculoskeletal, mental, and
respiratory disease

« Data analyses methods development (B1.2)



Progress M22: Case studies approach
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* Respiratory:
« 3000 (long term) / 400 (acute) effects Personal environmental
» Based within ECRHS & Constances cohorts sampling

» End points/research priorities:

» Long term: chronic respiratory effects (prognosis), biomarkers of
susceptibility

EMA Questionnaires

« Acute effects: LF, symptoms, effect biomarkers (among asthmatics) Persgnal Heart Rate,
passive peak flow
Sampling
 Shift work (see also 59.4): (Chemicals)
« 1000 subjects in hospitals and transportation
* End points/research priorities: Physical Activity
» Cardiovascular health Biological sampling

* Aging

Passive Area

 Methods development: S1.3 & S1.4 (;?)T;Z:g;i)




Progress M22: Toolbox

o IN
E P H Exposome tools for
"/ a healthy working life

e Toolbox version 0.1 is live: POSE

Working Life Exposome Toolbox

The WE-EXPOSE (Working Life Exposome for Policy, OSH, and Science) Toolbox

provides health scientists, occupational health practitioners, and policy makers with.

o Current tools:
* Inventory of occupational cohorts
* Biological sampling strategy o

) Ne\/\/ expected tOOlS Com|ng yea rS Interactive | Report | | Health scientists

« Methods for application of sensors

e FuroJEM
e Tutorials W !

* Health impact assessment concepts & methods Biologicalsampling  Inventory of

Collecting, pre- occupational
cohorts

» Stakeholder involvement e B

occupation
o
’L‘“ o in Europe and


https://www.we-expose.eu/

Lessons learned so far

NEW CONSORTIUM

The LifeCycle Project-EU Child Cohort Network: a federated analysis
infrastructure and harmonized data of more than 250,000 children 19 cohorts
and parents
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fable 1 LifeCycle Project cohorts that together form the basis of the EU Child Cohort Network

Protocols for) harmonized data
—> Tutorials, methods
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n. birth years. Follow-up Main early-life stressors Available mediators Available outcomes.
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 New data collection

» Generic exposome protocols vs study specific needs in case studies
o COVID: DIY and minimally invasive sampling for future use
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Size of circle

Table3 Websites of the LifeCycle Project-EU child cohort network

Data related to the LifeCycle Project is findable through different
websites

LifeCyce Project

bps:/flifecycle-project.eu website

Overview of the LifeCycle Project

Al protocols for harmonisation and setting up the data-servers

Open access

Links 10 other relevant websites

Birthcohorts.net

wwwbirthcohorts.net

Overview of all cohorts and their data

Open access, no restriction for access on cohort information
EU Child Cohort Network Variable Catalogue
hitp/catalogue lifecycle-project.eu

Overview of harmonized data and variables in each cohort

Open access
Find function is included in website
EU Child Cohort harmonized data

Cohort websites via www vjecteu

Harmonized data from different cohorts

Data server is within institutional firewall

Access to data can only be given by data owner (LifeCycle Project
partner)
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