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1 PROJECT EXECUTION

1.1. ESBIQ@ GENERAL BACKGROUND

The European Environment and Health Strategy adopted by the European Commission in 2003 presented a new
vision on how to address environment and health in aregmated way and puts health in the centre of
environmental policy. Based upon the Strategy the Commission adopted in 2004 a Communication on the
Environment and Health Action Plan 20§£2010. In Action 3 of this Action Plan the European Commission
announes to develop a coherent approach to Human Biomonitoring in Europe in close cooperation with the
Member StategMS)

For the implementation of Action 3 the Commission has set up a Technical Working Group on HBM (TWG),
consisting of HBM experts from seveElIMS including Croatia. This TWG has been expanded to include more
Member States and is now called the Implementation Group (IG).

Given the complexity of the issues a SBASTEP approach has been sefapthe realisation of action:3

Thefirst step(20042006) consisteaf the technical preparation of the Europeailot project For this reason
the EU Commission has launched the ESBIO project, scheduled for 24 months. The projecintgaises 22
institutions from 17EUMember States and Croatia.

During the two years project running time the team prepared successfully the second sbefest out the
developed coordinated approach@san EU HBM pilot project.

TheESBI®roject tasks were allocated to 8 work packadesling with:

@ The establishmenof an electronic inventory on HBM activities

@ The drafting of guidelines for best practise on arocdinated approach
The drafting of guidelines for integration scenarios

Considerations on ethics issues

Socio economic consequences, communication andviolip activities
The utility and sensitivity of biomarkers

Management of the consortium

B B B & & &

Overall communication
In Figurel the dependencies between them are shown graphically.

Work package 1, the updated inventaoy ongoing biomonitorindnad impacts on all other work packages in a
direct andbr indirect way. WP 4, 5 andd@med together with WP 2 at thestablishment of a coordinated EU
wide approach to be tested in a pilot projed.close relation between work grtkages 2 and 3 assdran
appropriate regard of the integration of environment and health aspects in the coordinated approach. The
overarching task of coordination and management of the consortium is related to all work packages.
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Ethics WP 2
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WP 5
Socieeconomics

WP 6
Biomarkers
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WP 8 Dissemination and overall Communication

WP 7 Coordination and management of the consortium

Figurel Dependency between work packages

1.2. PROJECT OBJECTIVES

The project wasutlined as coordinated action which aimed enable networking and cordination of those
institutes playing an active role ikEuropean biomonitoring research with a focus on the integration of
environmental monitoring and health data and those institutes transposing research results into policy
programmes. Accordingly, very close and intensive networking aratrdination of theinvolved parties was
crucial in order to achieve the overall objectives:

Q) development of a coordinated approach for biomonitoring based on existing expertise and experiences
available in Member States surveillance programmes and results from research

(2) elaborate how biomonitoring results can be integrated most efficiently with environmental monitoring
and registered health data
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3) develop strategies to communicate biomonitoring results to stakeholders (populations affected,
regulators, politicians) including thestablishment of websites publicly available and with links to
national and international activities resulting in full transparency for all stakeholders

(4) elaborate scenarios for the use of biomonitoring results for policy making

1.3. CONTRACTORS INVOLVED

1 BiPRO GmbH BiPRO

2 Flemish centre of Environmental Technology VITO BE
3 Federal Environment Agency UBA DE
4 Nofer Institute for Occupational Medicine, WHO Collaborating Centre NIOM PL
5 Instituto de Medicina Prevdiva, Faculdade de Medicina de Lisboa IMP PT
6 University of Copenhagen UCPH DK
7 University of Leuven KUL BE
8 National Institute of Public Health Surveillance InVS FR
9 ENVIRON ENV NL
10 State General Laboratory, Ministry of Health SGL CY
11 | Initiativ Liewensufank asbl International Baby Food Action Network IL-IBFAN LU
12 | Shell Health Services / CONCAWE SHELL BE
13 | Institute for Medical Research and Occupational health IMI Croatia
14 | ARPA Lombardia ARPA IT
15 | National Hellenic Research foundati NHRF GR
16 Institute of Environmental Medicine, Karolinska Institute IMM, KI SE
17 | Regional Authority of Public Health Banska Bystrica RAPH SK
18 | National Institute of Public Health NIPH cz
19 | Federal Environment Agency UBAA AT
20 | Finnish Institue of occupational Health FIOH Fl
21 | Health Protection Agency HPA UK
22 | National Institute for Health Development NIHD EE
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1.4. WORK PERFORMED ANDRK PACKAGE RESULTS

In Fehler! Verweisquelle konnte nicht gefunden werde. brief overview on the work performeg in the
individual work packages is provided.

Tablel work performed within ESBIO

WP Working field |

1 @ t NBLINFGAZ2Y 2F (GKS O2yFSNByOS a{dGFLi8S 2F GKS | NI
@ Development and maintenance of an electronic inventory ofriginitoring research and non research activiti¢
@ Preparation of the related websiteww.hbminventory.org
@ Concept of an EU platform for exchange of expertise and experiences
2 @ Objectives of EU HBM Approachdahe EU pilot project
@ Proposal for pollutants and biomarkers
@ Draft questionnaire for the Pilot Study
@ Proposal for harmonised way of collecting and analysing selected pollutants and for data management
@ Models for interlaboratory comparison and propodair organisation of laboratory work
@ Proposal for population sampling, recruitment and biological sampling
3 @ Scenarios for integration of HBM data with environmental & health data (expataseresponse triad )
@ Concept to establish biomonitoring as alipy making tool
@ Guidelines for integration scenarios and implementation strategies for biomonitoring (Practical guideli
what information will be needed for interpretation and which (statistical) analyses may be useful)
4 @ [Information sheets on redations regarding data protection and on regional ethics committees for the ma
of ESBIO countries
@ Preparation of workshop on "Ethical practises and communication in human biomonitoring”
@ Proposal for communication to study participants
5 @ Cost calcwdtions for the pilot project
@i Socio economic optimisation
& Communication Concept
@  Follow up of the pilot project
6 @ Report on the utility and sensitivity of biomarkers
7 @ Project coordination
8 @ Preparation and maintenance of the websitevw.eu-humanbiomonitoring.org
@ Preparation and maintenance of the websitevw.hbm-inventory.org
@ Workshop on "Ethical practises and communication in human biomonitoring"
@ Supplemg’li AadaadzsS Ay GOy GANRBYYSyidlt 1 SHfdKe
a /2yFSNBYyOS a{dGFdiS 2F GKS ! NI 2y | .a Ay 9dzNBLISE
@ {LISOAIf AadaadzsS 2F GKS aLYUGSNYyFGA2Yy It W2dNYyLt 27F
&  Workshop on the utility and sensitivity of biomarker
@  Overall communication
& Poster and broctire
@ Link to other projects
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In the followinga summary for each work package comprising the work performed, results achieved and if
appropriate methodologies applied are given.

1.4.1. WP1CINVENTORY

2t mQa 3ISYSNIft FAY gl a (2 datiRrRaNdScanmudickidNg Eugpeany 33 A
wide HBM activities. Deficiencies in the availability of information and its exchange between
stakeholders were judged to constituga impairment to the development of a coherent approach to

Human Biomonitoring{BM) and were addressed specifically through the creation of an inventory of

ongoing or recent European HBM activities and the organization of a conference dedicated to the

state of the art of biomonitoring in Europe.

Concurrently, WP1 aimed to contribute to @thWPs by providing them with an overview of the
existing situation in terms of HBM activities conducted in Europe, allowing technical, synergic,
socioeconomic and ethicstrategies to be developed fapplication in the future Europeapilot
project

A @YFTSNBYyOS 2y (GKS a{idGFdS 2F GKS NI 2F KdzYlry oA

As part of the strategy of coordinating a Europgaiha RS | LILINBF OK G2 | .aXxX | [ 2y
2F GKS IINI 2F 1dzYty . A2Y2YyAG2NARY 33 & Atd Makchl 218t dzNR LIS €
Hanc® hNBFYATFGAZ2Y NBALRYaAOLA feanialbr® avithd®aEBSBIY R S NJi
LI NHAOALN yiazr ¢A0GK GKS adzLI2NI 2F aS@OSNIt yIFdA
ClhOdzt & 2F aSRAOAY ST fficé foiSHedltlk Bhé& Direcréty Senéral &f A& &  h
the Institute for the Environment; and the Science and Technology Foundation at the Ministry of
Science, Technology and Higher Education.

The Conference brought together providers of HBM informatiorhwlie aim of improving existing
information on HBM, identifying experts and institutions performing HBM research and surveillance
activities, providing a forum for the discussion of problems in conducting HBM and stimulating the
exchange of experiences.

Bridging a wide spectrum of topics in the thematic area of HBM, the Conference was divided into
GhNJf LIXSyYylFINER aSaaizyaéd 3IAGSYy o0& Ay@AGSR aLlsE 1S
and decision makers, providing a very comprehengregram,summarized as follows.

' FGSNI 0KS /2y FSNBYyOS 4SSt 02YSs (KS 2LISyAy3a aSaa
and background of Action 3 of the EC Environment and Health Action PlarH2004 n € YR
GLYGNRRAzOGAZ2Y (G2 9{.Lh 2062S0O00ABSa IyR 62NJ]¢o

A

puj

Sed A2y M 61a RSRAOFGSR (2 Fy &Ly G NERddikRef (2 |
{Saairzy H gl Gl .a FTOGAGAGASE SAGKAY 9dzNRLIS: a
aGdzRAS&aéES al.a adGdzRASAa 2N I QYRAKIGNEE | FRODDHIHAE T )
the art and the way forward of updated inventory of HBM in Europe and ofptlm project to be

fl dzyOKSR o6& GKS SyR 2F Hnncéd {LISOAFTAO (2LKA0Oa 2
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a1 . a | RRNBaaAiAdlih I2RMDSKNGISE GSKF F2ONJ ljdz t Aie 2F fAFSeX
| SFfGK RFEGFY dzaS 2F | . Sessiod 3, with & egnbte |GcirdFrondzhe VD& Y I |
I SYGNB FT2NI5A&SHasS /2yiNRt YR t NBOSyiAz2ysS 6Fa R

More than 100 HBM experts from 20 European countries and beyond European borders listened to
14 keynote lectures and 26 oral presatibns and participated in a SJoster exhibition. Many
productive discussions took place during the conference days laadiim to provide a forum for
exchange of informatiomvas fully met. Bort and full papers from keynote lectures, as well as from
oral or poster conference presentations, were submitted and published in a special edition on HBM of
the International Journabf Hygiene and Environmental Hedlth

b) Updated inventory and overviews

In order to benefit from experience and maximise existing efforts already made towards achieving
similar aims by the Technical Working Group for Biomonitoring of Children, whidbelesidset up by

GKS 9dzNRLISHY [/ 2YYA&daArzy Ay (G(KS TNI YSdaesirtng T (KS
point for the creation of the inventory was data on Environment & Health biomonitoring activities,

either ongoing or recent (last ten yeargnd related to children within Europe, collected through a
guestionnaire sent by the TWG for Biomonitoring of Children to institutions and researchers all over

the continent.

A new strategy was designed and implemented to update the existing inventorpardiew in a

form that would facilitate their continuous updating over time. Working steps included, in a first

phase, an analysis of contémif all the 103 returned questionnaires to the former inventory. In this
GlFylrteaara LKL aS:eé xuestionfwertl&daparzd/ié eéach othieg, in Srdesthlientify a
maximum number of specific keywords related to the question under analysis.

In a second phase, a systematic organization of identified keywords in a coherent set of questions

604 KS ay S és pafariadéhavingsih mind three complementary objectives: 1) maintenance,

a4 YdzOK a LlRaaArotsSs 2F GKS adNUzOGdNNBE 2F (GKS a2
2y ff A&dadzsSa FRRNBaaSR o0& (K Snyalerhaives fdf daSweriad 2 y y I A

1 International Journal of Hygiene and Environmental Hedolume 210; Issues8 May 2007.

2 ¢2D .A2Y2YAG2NRAY3 2F / KAEfRNBYS Hnnnlod . FaStAyS wSLE2NI W. .
Environment and Health Strategy, COM(2003) 338 final
http://www.brusselsconference.org/DownloadAseline_report/BR_Biomonitoring_final.pdf

3 ¢2D .A2Y2YyAG2NRY3 2F [/ KAEfRNBYIZ Hnnnod wSLERNI 2y Fy | OGA2y
in the framework of the European Environment and Health Strategy, COM(2003) 338 final,
http:/ /europa.eu.int/comm/environment/health/finalreports_en.htm

4 Bardin, L., 2004. Andlise de conteudo. Edi¢des 70, 32 edi¢do, Lisboa (in Portuguese)

5 Hill, M. and Hill, A., 2002. Investigacdo por questionario. Edi¢cdes Silabo, Lda, 22 edi¢do revistgde, dasboa (in
Portuguese)
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possible (based on identified keywords and from literature search) and the possibility to insert new
alternatives in an additional field, in order to ensure no question went unanswered.

The third phase was simultaneouslgvibted to the construction of a websitét{p://www.hbm -
inventoryorg G2 YIS GKS ayS¢g F2N¥E | @GFAtlLofS 2yt AySs
to send out the website link and to invite institons and researchers involved in HBM activities to fill

in the form for every HBM activity in progress or finished during the last 10 years. Invited users were

also asked to send that link to other potential respondémsthe following picture the welcompage

of the website is shown.

monitoring Expert Team to Support
activities Biomonitoring in Europe

_ ;yHuman ESBLO

HomePags | Mars info about BHBIS | Register |

— EU HBM Directory

What is the European Inventory on Human Biomonitoring Activities 2 EL HEM activities: all or by country
(EIHBA)? Why do we need it? ¥¥ho is who In EU HBM fisid?
The European Environment snc Heatth Stratecy acdopted by the European Commission in 2003 (COM (2003) 335
final) presented a newy vision on how to address environment and health in an integrated wary and put heatth in Iiant to participate
" . P
the entre of snviranmertal policy To participats on the EHBA you have to
Action 3 of the Environment and Heatth Action Plan 2004 - 2010, adopted by the European Commission in 2004 - register
(COM (2004) 416 final, wolume |, COM (2004) 416 final, valume I}, announced the development of a coherent
approach ta Human Biomonitaring (HEM) in Europe, in close cooperation with the Member States If you hawe not registered vet, click HERE
Because you are or have been actively involved in the field of "biomenitering” in your ta procese.
countryiinstitution, we would appreciate if you could help us in gathering this information. Therefore, may
we kindly invite you to complete, the EIMBA Form for each of your ongoing or firished (ast ten ysars) HEM — Mare info about EIHBA
activities.
You are also kindly invited to forward the link of this form (http:/www.hbm-inventory.org) to al C 2 > OBJECTIVES
personsfnstiutions that you know are active in the field of "hiomonitaring” in Europe: S BACKGROUND
To finslize we would like to emphasize that your participation wil be extremely useful to the present > PRESS RELEASE

European effort to develop a coordinated approach for human biomonitoring in Europe, infine with
Action 3 of the EU Environment and Heafth Action Plan.

| have already registered
Moreaver, after implementation of specific statistical tools, we wil offer you, as EHBA respondsnt, the v red

possibilty of online access to data analysiz of EHBA database, according to your access profile (o be v To access your area, please fil your
defined). credertials:

Lagire

Password, ok

Developed as a collaborative wodk between Senso Comum Lda and Institute of Freventive Medicine, Lishon Faculty of Medicine, Partugal
This weh-site doss not constitute = formal comemunication and does not necessarily represert the official position of the European Gammission or Member States
ESBIO project is funded by the Eurapean Commission (Direstorate-General Researsh) under the Gith Fram etk Programme for Research and Teshnological Dewelopment
in tlose o with Directorat

Figure2 Welcome pagevww.hbm-inventory.org

FaSR 2y (GKAa yS¢g F2N¥ RSaA3IyFIiGSR a GKS &9 dzNP L
O9LI1 .1 0T Yy2GKSNJ F2N¥ ¢l & LINBLI NBR (2 O02YLX SYSy
Europe. The work began with a literature search, resulting in an extensive review of papers published
during the last 10 years, mainly on surveillance anceaesh involving human biomonitoring in
Europe. Similarly to the procedure for returned questionnaires, the content of collected papers was
also analysed, in order to identify relevant keywords. Identified keywords were also included in a
coherent questonh A NE & 0 NHzOG dzNBEX O2YLINAAAY 3T |y20KSNJ ySg
I NI AOE Sa 2y 9dzNRLISHY 1 dzYly . A2Y2yAd2NRAYy3 | OGA QDA
paper selected during the search.
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Registration of an activity or a published paper mustpreceded by registration as a user, which is a
AAYLIES YR ljdzAi Ol LINROS&aa Ay@2f @Ay3a (GKS O2YLX SGA
required field, acting to a degree to validate introduced data.

The formcompletion interface through flating windows allow fast access to each group of questions

and means the form can be filled in gradually, over as long a time interval as the user requires, and
saved between sessions.

It was agreed that limited access to available information should bgiged to anyone visiting the
AAGSET Ay 2NRSNJ G2 RNl ¢ Ay ySg dzaSNB o0& LINPJARAY:
4dzOKXZ ANBTFTSNBYyOS -t6-8se péciic oLdNBWS bfRydngra intdk&st arRe@vailable to

any user, whether A 3G SNBR 2NJ y2i>X GKNRdzZZK | RANBOUG fAY]
provides a list of all registered users, with a summary of the registered activities they are involved in;
GKSNBFE a9! 1 .a FTOGAGAGASAY I fith 3D adddinisd datey” ( NEB £

FyR O2yil Ol LISNER2YyQad RSOGFAfaz FyR Ffft2ga TFTAEGSNR
tKSaS 2@SNWASsas F2NXYFOGGSR a LINAYyGFroftS aNBTSN
comprehensive and cheap way to disseminate information on what is goinglared to human

OA2Y2YAU2NAY3I 6AGKAY 9dzNBLISE FTNRY (GKS R2dzmfS LISN

If further filtering or crosseferencing of data is required, to address, for example, specific
biomarkers (of exposure, effect or susceptiljitor parameters like duration, budget, population
ANRdzLJE SGOX F 1jdzSNBEAY3 FdzyOtAazyltAaAde OFy 6S SYLI
GK2g¢>X GoKSNB¢ | y-dRfiinddséathes can ohli i pedformedl ByNdgistered users

and inclde basic overviews (resulting from a single search criterion) and more complex searches
which allow the user to select an unlimited number of question/answer options from the form and

link them with logical operators (AND | OR | NOT | IN), producing fregies along with the search

NBadzZ Gad ¢KS NBFE GAYS RFEGF YIFylF3SySyid aeadasSy vy
user queries is short and the results are-topdate as the search is performed on all data entered

until that specific moment.

Furthermore, if the queries specifically address the analytical laboratories used by at least one user in
the development of human biomonitoring, a Reference Book on HBM analytical capacity within
Europe is available listing all the registered laboratoriestaminpersons, address and, potentially,
relevant Laboratory information for potential users. This advertisement tool for the laboratories can
be discussed as a complementary means of financing the continuation of the inventory.

A message board is also dable to registered users. Besides being posted on the message board
web-page and saved to its history list, the content of the message is also serimajl ¢o all
registered users. In addition to its use by users to post questions on a specific tapicbtain
answers from the registered community, the message can also be used for administrative functions,
informing users about events and issuing reminders to register new activities and maintain data on
existing activities wpo-date.
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c) Concept for akU web platform and for the continuation of the inventory

A concept for an EU Platform on HBM M) was defined and its potentialities demonstrated
through a number of functionalities already implemented. The concept developed will embody a
dynamic systm for the management and integration of HBM interests, supported by alvasied
structure. It aims to assemble the stabé the-art of scientific knowledge in the HBM field and, by
promoting an active exchange of information and expertise between altésted parties, act to
bridge the gap between science and polingking. Specifically, it will enable the systematization and
organization of disperse data on HBM activities and the exchange of ensuing information and
experience between all interested pas, open to extension at international level beyond European
borders and with international institutions.

Management functions will include online organization of Hgl\ited events and of data, based on
implemented functionalities, open to further dewgments but already used by the forms and
websites to update the inventory, search the databases and post and send messages to other users.

Once the system isreated, the responsibility for its upkeep is attributable not only to its promoters

but specidly to all those who will benefit from the promising platform outcomes: a) timely
information generated by the analysis of input data; b) advantages offered by a common forum for
exchange of knowledge and experiences between teams and countries, includérgational
institutions; c) high potential for better eoperation among scientific, societal and political sides. As
ddzOKX GKS LI FGOGF2NY¥Qa dzaS¥Tdz ySaa RSLISYRa 2y | ff
of sources and invitation torpvide material should be regular automatic tasks ensured by the
system.

Given the necessary conditions, implementation steps will include a number of actions such as:
identification, motivation and mobilization of all relevant players for continuous gastion;
development of additional information dissemination and deployment strategies; definition of user
access profile, implementing a practice for openness and transparency, under respect of data

O2Y UNROGdzG 2 NARQ LISNXNA &aA 2 ynhilicatBr§ @®Sexamiply I§yyfionitatig udeif I G F 2
access and information delivery, in order to shape the proposed solution for present and future
challenges in the HBM field.

1.4.2. WP2 ¢ COORDINATEPRROACHGUIDELINES

The main objective of work package 2 was tratesl to sixdeliverables which coved all key aspects

to set up a harmonized EU Human Biomonitoring FSlotdy. That entailed the defining of potential
objectives of the Pilot Study, a proposal on pollutants and biomarkers required, the general Pilot
Study design and the development of the questionnaires on exposure and-demiography to be

used in the Pilot Study. Furthermore it comprises the elaboration of concepts for a harmonised way of
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sampling, analysis and data treatment, and lastly guidelinesorganisation and comparison of
laboratory work.

The work programme was characterized by close cooperation within ESBIO and with members of the
Implementation Group on Biomonitoring (IG), respectively. Only such an approach enabled the
pooling of differentexisting knowledge and various ideas/expectations.

a) ESBIO Objectige

The first and basic task of work package 2 was to define the objective of the EU Human Biomonitoring
Pilot Study. Working on this subject the political background on which ESBIOuitakad to be
considered.

In June 2004 the Commission launched the Environment and Health Action Plan, covering the period
of 20042010. The «E&H Action Plan 2622110» proposes an integrated approach involving closer
co-operation between the health rd environment research areas. Its added value shall be the
development of a European System, integrating information on the state of the environment, the
ecosystem and human health to render the assessment of the environmental impact on human
health moreefficient. To this end, the «E&H Action Plan 2@040» outlines three key elements,
whereby the first element reads: "improving the information chain by developing integrated
environment and health information”.

In order "to understand the links betweesources of pollution and health effects”, Action 3 of the
Plan reads: "Develop a coherent approach to biomonitoring in Europe". Therefore, the overall
objective of thepilot projectwas finally outlined as:

To test the hypothesis that HBM can be performeda coherent and harmonised approach
throughout Europe by means of commonly developed protocols, strategies and scientific tools
ensuring reliable and comparable data, whilst also leading to a more effective use of resources
involved.

Thus, thepilot project focuses mainly on the organisational, technical, logistic and infrastructural
feasibility of a parEuropean biomonitoring, in place of immediately utilizable scientific research or
survey results, generated from a largeale experiment. Howeverhé unique opportunity of a
coordinated HBMactivity of Member States with all sorts of capacities and experience was regarded
an extraadded value.

In addition the following particular objectives of an-Bibt Study on human biomonitoring were
defined:
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@l To gain practical knowledge of access to study populations, recruitment procedures and response
rates

@l To test the developed guidelines, protocols and technical procedures for field work, chemical
analyses, data handling and processing and the questicemair

@l To test ethical guidelines and gain experience on ethical rules, within the frame of social and legal
aspects of the different Member States

@l To receive practical information on overall performance of participating MS units including the
laboratories inwvlved via an intetaboratory comparison

To collect biomonitoring data from different European countries
To obtain preliminary reference values of selected biomarkers from all participating MS

To obtain basic data on the distribution of biomarkers amoregpgloposed study populations

B & & O

To assess the costs of the applied HBtdgramme, preferably including a concept to improve
time and cost efficiency

@l To collect basic data for the development of initial scenarios for the translation of biomonitoring
results nto risk management and environment and health policy

However, the first attempt of an EWide biomonitoring programme would be characterized mainly
by the scrutiny of the technical and operational feasibility, aiming at the development of a European
framework for surveillance. Such development should be seen as a research effort in itself.

b) Biomarkers

The proposed biomarkers have been divided into two scenarios, whereby Scenario 1 forms the
obligatory element and Scenario 2 the facultative part of giet project. A lengthy review and
discussion of currently known biomarkers revealed that for both scenarios only biomarkers of
exposure which are covered by sufficient analytical experience in terms of validated analytical
methods of adequate sensitiyit specificity and precision are at this moment regarded as suitable to
develop and test a harmonized approach for HBM at the European level. The availability of
appropriate reference materials guarantees the required internal and recommended externayqual
assurance like rountbbin-tests.

As a general rule, with regard to the type of specimen material, urine is regarded superior in ranking
to blood (invasive, more critical to collect, ethical concerns) and to hair (limited to only avidely

acceptal- biomarkers).

Scenario 1: lead in blood, cadmium and cotinine in urine and metleytury in hair
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Scenario 1 contains three heavy metal pollutants and one biomarker eéXpbSure, all of which are

of public health concern due to their largely recaged toxicity and for which toxicological
assessments are available (e.g. threshold/H&NMies, PTWI). On top of this, validated analytical
methods for sufficiently sensitive determination are readily available and assumed to be established
in the Member Sites. Cost efficiency of the chemical analyses has been considered as well.

Scenario 2: a number of organic (emerging) pollutants

Scenario 2 does comprise additional biomarkers of exposure which do not fulfil all of the criteria
defined for Scenario 1However, Scenario 2 offers the eligible opportunity to include current
pollutants of concern into the framework of thglot project at Member State level. A list of potential
pollutants including phthalates, PAH, pyrethroids, organophosphetecticides as well as per
fluorinated and polybrominated chemicals has been compiled.

¢) Study design

The study design depends on the objectives and questions to be answered. The assessment of an
operational structure for a harmonized EdBMProject needs a diffent study design than the
assessment of hespots within the EU. Within ESBIO all possible options were discussed with regard
to their advantages and disadvantages.

Since the Environment and Health Action Plan 2P0#0 threw a focus on children the stud
population of the plot project should reflect this emphasis. In that regard, children were foreseen to
represent the prime target group. In order to arouse public interest, to gain access to and
acceptability for future surveys on children and to copihwhe preference of several European
Member States for a broader view and an approach addressing the whole population, it is
NBEO2YYSYRSR (2 AyOfdzRS GKS OKA pilé MBjgtiQ dhouyh2tiieK S NE&
proposed biomarkers of Scenario teaof lesser concern regarding a pratal mother to child
transfer, the facultative pollutants of Scenario 2 bear health relevance for the future offspring.

Table2 Suggested study design
Country Only MS poviding financial resources
Population segment General population (urban/rural/industrial)
Age group Children aged 6 to 11 years and their mothers, aged®%ears
Type of study Crosssectional
Sample size 240 participants (120 mothechild-pairs)
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Management National Study Centre

Choice of sampling locations Performed by MS

Table 2: Continuation

Option of choice

Selection of participants Embedded in already existing health care systems, suq
YSRAOLFE SEFYAYL (A 2 aealth inondorg
programmes

Children and their mothers should be recruited in a waye asrepresentative as possibler the
generalpopulation under studyor subgroup of interesof the country or region. Random sampling
would be the ideal manmeHowever, with regard to theifot project such an approach is not feasible

and a less sophisticated sampling scheme is recommended as adrstaagiard to thepilot project a
trifocal recruitment in each areaurban, rural and industrialis suggested aa minimum, but should

be extended as much as existing structures and capacities of participating Member States allow for.
Table 1 gives on overview on the basic options concerning the study design.

Within the work of work package 2 strategies to perfdiigld work were successfully discussed with
all advantages and disadvantages. The most important and basic strategies concerning field work that
were finally recommended are briefly shownTiable3.

Table3 Recommended options for field work
Information/invitation Written invitation/information
Consent By parents and children
Compensation Depending on MS legislation
Personnel Trained medical personnel
SeasonaBias Same season in all MS
Place of examination Visit at an examination centre (blood sampling)
Way of contact By phone or a personal letter
Subcontractors Possible, decision by MS
Reporting results Essential
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Duration Max. 2h

Questionnaires To be filed out by the parents

The most important prerequisite to perform field work is written consent signed by the participants.

The legal imperative to obtain an informed consent of the participant and practical implications and
recommendations concerningarent's consent and/or minors assent for the EU Pilot Study were
elaborated by ESBIO work package 4.

d) Questionnaires for the Pil&tudy

Under the leadership of work package 2 a questionnaire was developed and reached a ready to use
status. The ESBIgpoup proposes a sedfxplanatory autequestionnaire which shall be completed by
the participants/parents within 45 minutes. The questionnaire is divided into four sections.

1. The In/Exclusion Section is aiming at the (fm@lected) mothers and addresselgibility
criteria and willingness to patrticipate.

2. The Socidbemography Section shall be filled by participants only and addresses social
determinants.

3. The Environment and Food Frequency Section shall be filled by the participating mothers and
is supposd to facilitate the individual and overall exposure assessments by elucidating the
parents and children participants' association with known (or suspected) exposure sources of
various domains (indoor/ambient, food, lifestyle habits).

4. The Admission and Bling Section addresses very basic headtlated matters and the
guided documentation of specimen collection. This section shall be managed by health
officials only.

e) Proposal on organisation of laboratory work

Among several options to organize labtany work the option shown iirigure3 has been chosen. To
illustrate the figure the task of the different players have been defined and list&ebie4.
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{ Reference lahoratory
1 1
[ MS Unit ‘ { M5 Unit J [ M5 Unit
Field work Field work Field work
-~ = -~ - el
Lahoratory ) Lahoratory Lahoratory
Il ™ a Tl !
Data evaluation Data evaluation Data evaluation
Figure3 Concept to share laboratory tasks
Table4 Description of tasks regarding chemical analyses
Unit Task

To distribute ESBIO guidelines for
9 invitation of laboratories tgarticipate
I selection of laboratories
9 quality control measures
9 the data check
among the MS units.
To publish terms of reference for a reference laboratory
the EU level
To select the reference laboratory
To organize training activities or exchangescientists amon
MS
Coordinate the evaluation of results in MS, preparation o
overall report
To facilitate data comparison by implementing EU ro
robin tests
To specify quality criteria for the methods applied in the M
To reanalyse samples from the different countries
To assist Central Unit and MS in capacity building in the N
To identify needs for training

Central Unit

Reference laboratory
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Table 4: Continuation

MS Uni To publish terms of reference on the country level
nit
To select a laboratory
To supervise sampling and organize sample transport
To organize and supervise quality control measures
To provide samples to the reference laboratory
To check incoming data
To evaluate data
To prepare a report
To analyse incoming samples in ghterm

Laborato .
Y To conduct quality measures
To participate in the EU round robin tests
To provide data (samples and quality control) in short tern|
Note This concept offers the possibility for capacity building in

MS under the guidance of the reference labangtin case thg
relevant expertise and capacities are not available.

f) Guidelines for sampling, chemical and statistical analysis

To conduct a human biomonitoring study on a European scale is a challenging task. Beside
clarification on the study desigamphasis must be laid on a harmonised way of collecting and
analysing the samples and on data management. Data management and handling is part of the post
analytical phase which also requires closer attention. The transfer of data from the lab to the data
analysing unit is a critical step and should be performed following strict rules.

This background makes it quite clear that guidelines for all critical steps in conducting human
biomonitoring are essential for the successful implementation of a Europeate human
biomonitoring approach. The guidelines listed Table 5 were developed in work package 2
addressing the additionally mentioned details. The guidelines reached a ready to use status.

Table5 Guidelines to perform an Edride human biomonitoring developed in ESBIO
Guideline ‘ Issues considered
Sampling Types of specimen, partition, transport, storage, quality control
Chemical analysis Sample preparation, analytical methods, dtyatontrol
Data management Laboratory and questionnaire data, generating a data base
Data Treatment Description of samples at large, statistical analysis, reporting
Laboratory selection Development of selection criteria
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Table 5: Continuation

Guidelire ‘ Issues considered

Invitation to tender Descriptions for scenario 1 and scenario 2
Evaluation of proposals General procedure and special considerations

In order to work out guidelines for conducting the Pilot Study the work package leader (the
Departrrent of Environmental Hygiene of the Germkaderal Environment Agencgould draw on
experience gathered by conducting representative population studies. The most relevant is the
German Environmental Survey (GerES). GerES is a large scale populatiavhgthdyas repeatedly

been carried out on adults in 1985/86, 1990/92 and 1998 and on children aged 6 to 14 years in
1990/92 (GerES 1V). The Department of Environmental Hygiene has conducted several additional
national studies in human biomonitoring focusgion children and was collaborating partner in
multicentric studies like the ISAAC (International Study on Asthma and Allergies in Childhood) and the
PEACE (Pollution Effects of Asthmatic Children in Europe) studies.

Current scientific methods like litature research, internet research and discussions with external
and inkernal experts, inter alia, with members of the German Human Biomonitoring Commission,
were used as well. Last but not least the close cooperation with core work packages of ESBIO should
be mentioned.

1.4.3. WP3CINTEGRATION

Work Package 3 (WP3) focused on two specific items, on the one hand the possibilities to integrate
human biomonitoring (HBM) with other sources of information such as environment and health data,
and on the other hand wtlining how HBM data could be used for policy makers and risk managers.
Mainly based on literature research, identification of relevant databases, and previous experiences in
large-scale HBM survey programs, such as the Flemish or German HBM projexignaerw of the
current knowledge regarding these two items was developed. Through discussion with the other
partners in the ESBIO working group, ideas were further developed, illustrated and expanded.
Because of the sensitive and innovative nature of toepics handled in WP3, often lengthy
discussions and extensive rewriting or reformulating of draft documents was necessary to reflect the
viewpoints of all ESBIO Members. The work finally resulted in the completion of a number of
guidelines or concepts ofl) the possibilities to link HBM with environment and health data, (2) how
HBM data may be translated into advice for policy makers and risk managers, and (3) the
identification of other research projects and policy development areas with which a Eurgileain
project on HBM could interact and benefit from.
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The work of WP3 has cumulated in the finalization of three deliverables that provide an extensive
overview of the work done and reflects the many discussions had by the entire ESBIO group.
Deliverable5 o ®m o6 { OSYy I NA2Qa F2NJ AyGSaANI A2y 2F KdzYl y ¢
health monitoring and with research) aimed at identifying opportunities for integration HBM with
environment and health data. This document provided an overview of:

@l Theavailable data on pollutant concentrations in air, water, food (quality and quantity) and other
relevant environmental compartment as sources of exposure;

@ The past and current projects dealing with health data for the 4 key health issues within the
Europ&an Environment and Health Action Plan:

A (Childhood) Cancer

A Neurodevelopmental disorders
A Asthma and respiratory diseases
A Endocrine disruption

@l Possible ways to link human biomonitoring data with both environmental and health data
through either Physiologidgtbased pharmacokinetic (PBPK) modelling or spatial epidemiological
statistics methods (e.g. Geographic information systems (GIS) and Bayesian Statistics)

The document identified available data, but also highlighted where no immediate information was
avalable. In the overall assessment, 5 criteria were taken into account to identify data availability and
quality on different sources of information on environmental exposure and health responses:

@ Availability (is data available for all Member States?)

@ Harmaization (are all Member States measuring and reporting the same data?)

@l Geographical context (Is the data covering all Member States, and the whole Member State?)
a

Quality control (is there a central controlling agency/institute that guards the qualitheofiaita,
and are specific quality control measures in action?)

@ Policy developments (what are the current and foreseen policy evolutions for the selected
sources of pollution and health outcomes?)

An overview of thdindings of Deliverable D3.13shematially presented irFigure4.

Deliverable D3.2 (Concepts to establish biomonitoring as a policy making tool on a European level
including description of advantages and consequences) aimed at the development ofegptconc

K2g | .a O2dzZ R 6S dzaSR a | LRtAOE YIl1Ay3a (22t @
that outlines which steps need to be undertaken to translate HBM data into policy action, trying as
much as possible to prioritize among different polhtsmeasured and different Member States. The
Multistep approach will eventually lead to:
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1. Aggregation of individual data based on geographical entities;

2. Determine whether there is a deviation (increase/decrease) at the aggregated level in one or
more biomarkers measured;

3. Determine the seriousness of the deviation, based on a variety of expert opinions;

4, Set priorities in order to deal with these deviations;

5. Track the causes of these deviations, retrace pollutant loads to potential local, external
sources, ad identify the different actors that may contribute to the pollutant body burden;

6. To suggest appropriate risk reduction strategies, taking into account the relevant knowledge,
actors and opinions;

7. To communicate with the general public and policy makera transparent and objective

way, proposing and motivating different policy options.

¢CKAA GadzZ GAAGSLI ! LILINRI OKe KF & LI NLAOdzZ I NI & 0S¢
Implementation Group on HBM in Europe as Scenario | chemicals in their 3rd recdatines, as
GKS2& | NB 3ISy SNINJK @K @ 23/ dzd RECNgBIRSsasdrhexl Bf thieir efivitzhrhient
and health relevance is relatively straightforward. Additionally, it was highlighted how chemicals
listed as Scenario 2 chemicals offer ogpaities for policy making, despite the obvious fact that they
do not necessarily fulfill all criteria for Scenario 1 biomarkers (largely recognized toxicity, available risk
assessment, validated analytical methodologies and sufficiently sensitive detgiom, cost
efficiency), but have raised the attention of different Member States for a number of reasons (e.qg.
LIKGKFflF 0S4 ONRBYAYFGSR FtlFYS NBGFINRFyidasz LISNFfd
policy interpretation of Scenario 1 chemicalsoaltand for Scenario 2 chemicals, some additional
considerations need to be taken into account. Hence, an additional chapter was dedicated to provide
guidance on how Scenario 2 biomarkers could offer optimal information for policy makers and risk
assessorswhich could be narrowed down to two distinct, yet complementary directions:

1. If not all requirements are met to be classified as a Scenario 1 biomarker, can data still be

used for policy implementation?
2. What information is needed and which steps needt& G 1 Sy G2 @G dzLJANF RS§é ¢
Scenario 2 to Scenario 1?

tF NG 2F GKA& 62N)] NBadzZ 6SR Ay (GKS RS@St2LISyd 2
risk management and policy implementation options for a European Network on Human
Biomonitoh Yy 3¢ X GgKAOK gAff 0SS LlzmftAaKSR Ay (GKS LINRBOS
Communication, organized in Copenhagen by ESBIO WP4.

Deliverable D3.3 (Guidelines for integration scenarios and implementation strategies for
biomonitoring results to bedsted in the pilot study) again brings together a number of key aspects

6 http://www.eu -humanbiomonitoring.org/doc/ig_rec3.pdf
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and recent policy developments which the future European Network on Human Biomonitoring needs
to take into account:

& HBM and REACH: it was briefly outlined how HBM data may assist IREACH assessment
scheme, and also how HBM will benefit from REACH, mainly due to the generation of more and
better toxicity data;

@ HBM and health examination surveys: In many countries, {acgée HBM survey projects are
linked to health examination sueys. Also for the Europeamilot project on Human
Biomonitoring such a liaison would be possible in terms of the FEiff&ct, which studies the
feasibility of a parEuropean Health Examination Survey;

@ HBM and INSPIRE: Geographical information systems affar an excellent opportunity to
combine environment, HBM and health data under one currency, being the spatial location of the
data. In order to optimally integrate HBM data with other sources of information, a
geographically representative maling sbeme for the European ilot project on Human
Biomonitoring is advisable, although it remains until now uncertain what this sampling scheme
could look like.

Again, some of the work for Deliverable D3.3 has been rewritten in the form of a publication (Human
biomonitoring and the INSPIRE Directive: Spatial data as link for environment and health research)
which will be submitted for publication soon.

Overall, no obvious departures from the objectives of WP3 were made. Generally, the objectives
identified in the Description of Work ohie ESBIO project were attainethe interpretation and policy
implementation of HBM data is one of the hottest topics in environment and health research at this
moment, and at this moment, no gold standards exist against whiclevimuate the different
procedures and concepts. IntegratingBM data with environment and health data and their
subsequent translation into policy making is a highly innovative area, and will remain one of the key
objectives of large scale HBM survey potgefor many more years to come.

! Feasibility of a European Health Examination Survey; http://www.ktl.fi/fehes/
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1.4.4. WPA4gETHICS

This work package impb knowledge on how ethical issues are already practiced in the different
countries and projects, current legalisation and optimal harmonised procedures. The first step
consisted in analysing existing information from the inventory already establishelde &RIVIREAL
webpage. The second step was to update information about national practices through the partners
of ESBIO and selected national key persons by use of a structured questionnaire. WP4 of the Expert
team to Support BIOmonitoring in Europe (ESBIQanised a 2 day workshop-1Bth March 2007 at

the EEA and organised by University of Copenhagen to exchange experiences and comment on
guidelines for dissemination and communication of results within participants of human
biomonitoring. Stakeholderseve invited. The program consisted of keynote lectures, discussions and
poster presentations. Proceedings of the meeting with contributions from most speakers are edited
by Lisbeth E. Knudsen for a special volume of Environmental Health

Conclusions and remmendations
For the pilot project it is recommended to develop protocols covering common issues

@l Hypotheses to be tested regarding HBM exposures in populations and differences related to
environmental exposures background levels, spot exposures, vulndegtopulations

& Methods to be used

@l Selection and recruitment of study persons (special issue with chilgrdinectly via family or
through schools), sampling (which media and how much) and processing and storage of samples,
analysis

@l Results and resulisterpretation
& [nformation strategy prior, while and after study

Informed consent

X Information about study

X Procedures (sampling, questionnaire, monitoring, folowy data protection)

X Sign to participation in separate parts

X Agree to store samples and bialddang/future uses

X Agree to use samples for purposes of environmental health studies

X Agree to share results with other researchers, policy makers
Biobanking
Reporting

Data protection

Data sharing

B & & & &

Followup
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From the ESBIO WP4 a number of research quedhtians been developed related to exploration of
biological citizenship, empowerment of participants, concepts of environmental health and
biomonitoring, expectations towards policy makers.

22N] LI O3S n SyiGAiGtSR aSOkXONEGLSOIEE WWRX BISEO

how ethical issues are already practiced in the different countries and projects, current legalisation
and optimal harmonised procedures.

An overview on available practices regarding data protection and ethics cteesiitas been
developedin the form of information sheets on regulatisnegarding data protection and on regional
ethics committees.

The sheets aravailablewithin Deliverable 4.1/4.3f ethics and data protection in the following
countries: Denmark, Estonidgrance, Germany, Ireland, Lithuaniagtierlands, Poland, Portugal,
Slowk Republic, Spain, Swedand UK

Feed back from a number of ESBIO members to ethics questionnaire has been received from
Germany, France, Italy, UK, Belgium, Czech Republic, Gypimsia, Luxembourg, and Slovakia.

The successful workshop held in Copenhagen March 2007 with more than 50 attendants from
industry, governments, science and European countries of Austria, Belgium, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Franc&ermany, Italy, Luxembourg, Netherlands, Poland, Portugal,
Romania, Slovakia, UK and USA will result in proceedings to be published in Environmental Health.

A survey of the European practices in informing, consenting and managing studies of children in
pregnancy, prenatal and postnatahade within the Clii RNB Yy DSy 2 b S i ¢ 2thele aré tol i SR
uniformity and agreement in Europe about the procedures and contentheoprocess of informed
consenté It was recommended that the following elements shoblel taken into consideration in
human biomonitoring studies:

Competencethe person(s) giving consent must be deemed mentally competent to do so. In the case
of research on children, the researcher has responsibility for dmiaing whether or not the
parent/legal representatives is in a fit state of mind to give consent.

Information -sufficient information must be given for the person to make an informed choice. It is
through communication and the information sheet that the level of information provided i
determined. The information sheet, prepared by the researcher, is assessed by the Research Ethics
Committee (REC) although there are few guidelines as to a minimum standard of content.

Understanding the person giving consent must be considered capabimaking a reasoned choice.
The researcher obtaining consent must judge the level of ustierding of the participants(s).

Voluntariness- the person giving the consent must do so voluntarily and must recognise that
withdrawal from the study is possibé anytime without this affecting care.

One of the major problems and deficits in conducting biomonitoring in children, identified by SCALE:
GC2NJ YIFye O0A2YIFINJSNBR GKS fAy]l] G2 KSIFIfGK Nwxal:
Reporting ofthese results to the individual may therefore be problematic. Ethical questions on
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communication and access to own data (right to know, right not to know) are therefore raised: e.g. is
it acceptable not to report on the individual results? Also commuicawith the public was
reported to raise difficulties and to need careful consideration and preparation. An active
involvement of professionals in the field of communication and sociology may contribute to resolving
1KS&aS O2yaiGNI Ayidadé

Work package 4 ims knowledge on how ethical issues are already practiced in the different
countries and projects, current legalisation and optimal harmonised procedures. The information
from the questionnaires providedaluable information. The first step congdtin aralysing existing
information from the inventoryalready established anthterviews of stakeholders (study persons,
researchers, paediatricians, regulators, politicians)} ( A ®rgani€ations, ethical boards etc.)
Opinions of a number of different stakelders (see figure belowyere collectedduring the project

time in orderto further investigate the processes of information of study persons as diverse views
and understanding of the advantages and limits of human biomonitoring may cause ethical conflicts

Study planning Researchers, Statistician, Communities, Participants representatives

Funding Regulators, Politicians, Industry

Study approval Ethics boards (regional and/or institutional)

Study persons, Parents or other relatives, School teachers, Patients
Sampling of biological material organisations, Nurses, Technicians, Paediatricians, Researchers

Analyses of biological samples Researchers, Technicians, Statistician
Researchers, Paediatricians, Nurses, Technicians, Media

Communications of results

Follow up Regulators, Communities, Industry, Participants representatives

1.4.5. WP5 ¢ SOCI0 EONOME @NSEQUENGESDORDINATIGR COMMUNICATION

Work package 5 focused on several different aspects: the assessment of socio economic
consequences of different study approaches, a model for the coordinai@@mmunication concept
and follow up possibilitiesf an HBA pilot projed.

a) Socio Economiconsequences

In order to perform a socio economic optimisation for a future EU HBM pilot project first of all tasks
necessary for a HBM pilot project have beelentified. For the assessment of socio economic
consequences an Excel based tool has been developed which enabled the project team to see at one
glace the consequences due to changes in individual cost items.
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For different approaches cost calculatiohave been prepared showing in detail the necessary
resources on MS as well as on EU side.

Taking into account the advantages and disadvantages of each approach elalibcatdd clearly be
shown which approach providéise bestcostvalue ratia

For al calculation a cost share afughly50:50 for MS and Commission has been assumed.

For the favoured approach which consists of an EU Central Unit, individual MemberUsitae

reference laboratory as well asakeholder and MS boardan averagebudgea ¥ | 60 2dzi ny n®nn
MS for a three years project has beshown as necessary. During the project time DG Research
published a call for the EU HBM pilot project and a team comprising institutes from 24 MS applied for

it. Within this proposal it can clegrbe seen that the majority of the MS calculated between 300,000

YR cnnXnnne FT2NJ GKS LINRB2SO0 6KAOK Aa Ay fAyS
countries with a low income level calculated less than 300,000.

As regards the impacts on jobs, average ofabout 50PM necessary to perform the studyould be

identified allocated tahe following different groups of workers:
@l Senior researchers /experts

Research staff

Managerial staff

Laboratory manager

Laboratory assistants

Medical staff (e.g. nUEs)

Social scientists

PhD students

Communication experts

B B B & & & & &

b) Coordination

As a second aspect the project team workedaoooncept for coordination of &IBM pilot project
proposing different work levels, i.e. performance of the pilot study should be doeadh country by

a national team; the harmonisation, support and evaluation of the study and its results should be
done on EU level by multinational teams. In order to take into account the different levels of existing
experiences a researatomponent shold be established.
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WS board
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Activities needed at national level to test out the common approach
. Addressing Scenario | hiomarker
* All necessary tasks for the pilot study from selection of the padicipants
to the preparation of obtained data
* W leader already invalved in HBM surveillance in the concemed
country
Figureb Overall concept

In order to find the most appropriate approach for each MS and the overall proj€en&ral Wit on

EU level as well asMS Unit in each MS have beeroposedand thedifferent necessaryasks have

been described in the associated deliveralile.addition differentmodules have beerlaborated

(e.g. Reference Laboratory, Member States Board, etc.) showing advantages and disadvantages of
each which mighbe helpful and necessary for an EU wide HBM project.

¢) Communication Concept

In the preparation as well as during the performance of the EU pilot project on Human Biomonitoring
several important issues have to be organised and developed. A project sstblbn a European

Scale involving Member States requires a maximum of transparency as well as an active involvement
of concerned actors. In addition to technical, political and financial preparation the elaboration of a
communication concept is one vempportant issue. It ensures awareness raising and elucidates the
objectives of the pilot project. Moreover the concept should be prepared in a way which enables to
inform the general public and stakeholders about the aim of the pilot project, the indiviahal
collective results and their significance for public health.

For the development of a concept for a successful communication stratepgsisential to define in
an early stage clear aims, target groups, tools to be used as well as the contertdmbainicated.

In addition to the concept four principlésve been identified within WP 5 whishouldbe followed
to keep the communicatioefficient and effective:

1. There should be no double work between the involved actors (like EU communication and
Member States).
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2. There should be a close coordination with other EU activities in the field of E&H.
3. The red thread and the core statements have to match in all communication activities.
4.  The campaign should be flexible and adaptable according to differentsresadi requirements.

Against this background the main objectives of an appropriate communication strasagy been
identified as:

@l ensure awareness raising,

elucidate the objectives of the EU network on HBM,

inform the general public and stakeholders abthe aim of the EU network on HBM,
promote active participation of the general public and stakeholders,

inform about individual and collective results and their significance for public health
act as a tool to actively involve people

B b & B &

Within WP 5a modula conception has been developed to ensuran efficient and effective
communication strategy taking into account several differaspects. The proposed modules are:

Module: Target group

Module: Aim

Module: Content to communicate

Module: Tools to be used

Module: Actors to realize the communication campaign

ok wne

Within each module a lot of different aspects have to be considered; in order to find the most
appropriate way for a communication strategy the modules have to be combined and appropriately
connectedlIn

Figure6 the overall principle is shown.

d) Follow Up

Asa fourth task within work package 5 considerasdar a follow up of the pilot project have been
elaborated.

During theproject running time a speci&bcus was laid on the expectations and needs of Member
States, policy representatives as well as scientists. Form Member States especially the following
expectations could be noted:

& To support existing national public health policies (e.g. promotingdob freesociety);

& To check efficiency of reduction measures of emission sources (do forbgidestances
disappear?);

@ To deal with concerns about increased exposure, emerging public health concerns (flame
retardants);
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To deal with concern about expasu at levels close to those where effects can be
expected/measured,

To support Existing Substances Regulation under REACH,;

To produce status quo assessments of exposure;

To support health education;

To assess respective contribution of sources;

To dedwith legal obligation to assess current levels in specific subpopulations;

To answer request from EU Parliament (to measure methyl mercury);

To envisage possible linkage to existing cohort studies and other monitoring infrastructure.

B & & B & O

=]

These expectationface a number of perspectives which might be realised by an HBM pilot project:

@l Structures and (standard operational procedures) available for further European projects,
data assessment and analysis of critical chemicals;

@l Possibility to get national &gities involved in a European context; comparability of national

and EU wide data;

Long term assessment factor for European and national policy;

& Potential for a pan European radar for upcoming endangerments (warning system);

@ Prevention framework e.gn case of disasters, terrorist attacks (relation number of samples
information value);

@ Possibility to use results in REACH and other policy programmes;

@l Systematic integration of scientific progress in environmental health care system;

@ EU wide educabnal tool (involving citizens in environmental health issubihlights
transboundary character);

=]

Against this background a possible scenario for human biomonitoring after a successful HBM pilot
project midht be as shown ifrigure?.
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1.4.6. WP6 C UTILITY AND SENSITWOF BMARKERS

Work package 6 aimed to provideformation on the utility and sensitivity of biomarkers in the
perspective of the EU HBM pilot projedihe first step; an analysis dfhe literature data aiming at:

& Evaluationand comparison of the data plished in different countriesind critical analysis of
their applicability athe present levels of environmental exposure.

& |dentification ofpossible new biomarkers.
@l Search fopossible new healtbased action levels.

Furthemore a workshop concerning WP 6 was organisetiddz Poland(March, 2006), aiming at
the evaluation of the first drafof the work packagereport. For the final version of reportall
suggestions made during the meetings in Lodz, Berlin and Warestaken into account.

The prepareddocument contains current information concerning the possible application of
different biomarkers of exposure.

The firstpart containsdata on the existing humabiomonitoring HBM) systems andeference
values aswell as nformation on the interlaboratory quality assurance systems and reference
materials for internal daily quality control programs.

The second part includesackground information on the biomarkers of exposure to substances
consideredaspriority foraHBM system in Europe (cadmium, leadethyl mercury cotinine), other

biomarkers used on routine basis ¢valuate magnitude of exposuegainst the reference values or

G2 O02YLINB (KS tS8@gSta IyR G(NByRa 27T Sthddes dNE Ay
G2t GAES 2NHIFIYAO O02YLRdzyRaAXZ LISAGAOARSaAX | NBASYAO:
for research purposes.

According to the recently published data, in spite of the downward trend in emission to the
environmen, the substances ewidered agriority (cadmium, leadmethyl mercury nicotine) can
still beregarded as the possible cause of early health effects in fetuses and children.

Cadmium:The population groups at risk include elderly, diabetics and smokers. Women may be at
increased riskecause theyabsorb more cadmium than men due to the lower iron stores.

In spite of the decreasing cadmium emissions and deposition, the recently published data do not
show anydecrement incadmium body burdens in nesmokers over the last deda. The margin of
safety between the present dietary daily intakeazdmium andhe level of intake which can bring
about health effects is very narrow. For highly exposed subpopulations, this margin maypeven
non-existing. Thereforemonitoring cadmiunmevels in urine is highly recommended.

Lead: Impairment of the neurodevelopment in children is the most critical health effect. Contrary
to previous opinions thatognitive effects in childreare associated with Pb levels in blood of about
100-150 pg/lthe recently published data provide strong evidence that effects can occur ad blo
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concentration below 100 pg/IAnd there may be no threshold for these effects. Therefore it has
been recently postulated that current exposure standarndrgently need to & reduced.It was
suggested thatdr children and female indus#i workers of reproductive agée action level should

be reduced to a PB concentration of 5@/l

In general, a decrease in lead levels has been noted over thddaatiesmainly due toelimination

of leaded petrol. The geometric mean values published recently in different countries suggest that in
women and children the RB levels are approaching the range of3M pg/ I. However elevated
exposures can occur due to local souraes the reliable information orPb-B levels in some part of
Europe is lacking.

Methyl mercury Methyl mercuryis a potent neurotoxic chemical. Unborn children are the most
susceptible population group.h& exposure is through fish mmaternal diet. Methyl merairy bio-
accumulates and thélg concentrations in fish are likely to increase further during several centuries
and to reach levels much higher than the current ones. The recently published results show that not
only on the islands such as Faroe Islands addfra but also in the continental Europe, high fish
consumption can result in hair mercury levels exceeding current recommendations.

External tobacco smoke (ETBTS has been shown to increase the riska fvariety of health effects

in nonsmokers exp@sl at typical environmental levelécute and chronic respiratofyealth effects

on children have been demonstrateat the homes where smokers dwell. There is no evidence for a
safe exposure level. Cotinine is a major metabolite of nicotine and its liemeislogical material are

used to track exposure to ETS among-sorokas. Children particularly negatotection from ETS at
home. At the same level of ETS exposure, young children have nearly twice as high urine cotinine
levels as adults. Nesmoking cHdren exposed to parental tobacco smoke at home compared with
the nonexposed ones showed higher cotinine concentratigaofmetric mean 8.1 ug/l vs. 2ug/l)

on average.

Therefore, the implementation of biomonitoring of exposure to these substances stetyes fully
justified. For alllie substances discussed in tteport, validated analytical methods, exterrglality
assurance systems amefference materials are available.
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1.5. ARCHIEVEMENTS OF THEOPECT TO THE STAFEHEARTAND IMPACT ON
INDUSTRY®RESEARCH SECTOR

Human Biological Monitoring (HBM) has long been used in occupational health as part of a preventive
strategy in the medical surveillance of workers. Currently it is increasingly used as a tool in
environmental research and in health pglidevelopment. HBM is an effective tool to assess human
exposure to environmental pollutants and potential health effects of such pollutants. It therefore is
seen as an essential element in a strategy aiming to integrate health and environment. HBIM result
integrate the contribution of the different routes of exposure and take into consideration the
differences between individuals with regards to exposure and uptake (which are due to differences in
e.g. physical activities, lHgtyle factors, and geneti@ctors, etc). In children the potential for greater
exposure and unique routes of exposure such astémo and pica are of concerhiBM can identify

new chemical exposures, trends and changes in exposure, establish distribution of exposure among
the geneal population, identify vulnerable groups and populations with higher exposures and
identify environmental risks at specific contaminated sites with relatively low expenditure. The
sensitivity of some HBM methods enables the elucidation of human metabotad toxic
mechanisms of the pollutants. Therefore well designed HBM programmes are scientific tools that can
provide the evidence base to drive policy relevant recommendations

HBM data need to be integrated with toxicological, 4cogricological, enviromental and health
monitoring data in a multidisciplinary setting for an efficient translation of biomarker results into
intervention strategies or early warning tools aiming at minimizing the effects of environmental
pollution on human health. More thanhé classical environmental measurements, HBM gets
pollution personaland therefore not only provides valuable information on exposure and its possible
effects on health but also has great impact in raising awareness for possibilities of prevention.
Activiies intended to raise awareness by NGOs have demonstrated that HBM is a sensitive political
and societal issue.

The European Environment and Health Strat&gyaunched in June 2003 by the European
Commission as the SCALE initiative (based on Sciefomised on Children, aiming at raising
Awareness, using Legal instruments, and including Evaluation) paid particular attention to the
potential of HBM. Activities within the Technical Working Group on Biomonitoring of Children, one of

Angerer JEwers U, Wilhelm MHuman biomonitoringStateof the art. Int J Hyg EnviroHealth,210: Issues-&: 201-

228, 2007

Stokstad E_.Pollution gets personal, Science, 304:18922004

Communication from the Commission to the Council, the European Parliament and the European Economic and Social
Committee on a European Environmieand Health Strategy (COM(2003)338 final) adopted by the Commission on 11
June 2003
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the 9 working grops established under SCALE to prepare options for actions in preparation of the
Action Plan, showed that within the EU significant resources are spent and efforts are made to collect
biomarker data in environmental health. However, the studies are gegenalt using the same
methodological approach making it very difficult to compare the reSultdlore harmonised HBM
programmes are needed to (i) improve data comparability and accessibility within and between
countries, leading to generation of broadefanmation on the nature and extent of body burdens, or

the response of the human body to chemical, physical or biological environmental agents, (ii) allow
for better detection of spatial and if studies are carried out repeatedlytemporal differences in
exposure of the European population, (iii) deliver addition@tegrated data regarding the
contributions of different environmental compartments and emission sources to body burden, and
(iv) provide policy makers with better information on precautiprevention and control measures to

be taken. A harmonised approach can make integration of results of national HBM programmes more
meaningful as the data can be analysed in the light of a much larger number of samples for the whole
of Europe as long as marability is not compromised. A pan European database may allow
identification of high exposure groups and generation of hypotheses as to associations and possible
causal relationships between environmental exposure trends and health out¢dmes

ESBIO aied to develop a coherent approach to HBM in Europe based on existing expertise and
studies in the Member StateJhe stateof the art in 20050n which theproject was builtcan be
summarised as the following:

& numerous ongoing activitieare often country specific surveillance activities and sometimes
specific biomonitoring research activities and thus not easily comparable.

& there was no overall inventory of ongoing activities within Europe or even the registration of
specific key data for such an inventafymonitoring activities.

@ important surveillance or research projects (e.g. children cancer registed miscarriage
registers) danot cover all regions of Member States

@l an updated inventory and consequently improved andditional data and databasewere
missing for functional biomonitoring and optimised surveillance programmes for children (e.g. in
the field of genatoxicological biomarkers it is necessary to establish baseline values for children
as at present adult values are used)

@ therewasno or insfficient coordination between research and surveillance projects; a European
approach with standardisation of monitoring strategies, communication of results, etc. is

B astAaysS NBLERNI 2y 6. A2Y2YyAG2NAY3I 2F / KAfRNByé¢ Ay GKS 7

(COM(2003)338 final) produced by the Technical Wortsirgup on Integrated Monitoring subgroup Biomonitoring of
Children - 09 January 2008ttp://europa.eu.int/comm/environment/health/pdf/children_biomonitoring.pdf

2 hiazya F2NI ! OGA2Y F2NJ é¢. A2Y2YAGU2NAY3 2F / KAt RNBYé Ay
(COM(2003)338 final) produced by the Technical Working Group on Integrated Monitoring subgroup Biongowiitorin
Children - 30 March 204 http://europa.eu.int/comm/environment/health/pdf/040330biomonitoring.pdf
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completely lacking. Furthermore internationally available information is not suffigi¢akien into
account due to lack of common forum for exchange of knowledge, practice, etc

as a consequence synergies concerning financial aspects and standards for optimal biomonitoring
could not be realised and available informati@rasnot adequately exjoited

usually resultsre either considered in the frame of environmental or health aspects respectively;
integration of environment and healtiwasmissing

only in singular cases the outcomes of surveillance or research projects have an impact on policy
making (e.g. dioxins in human breast milk)

Coordination of the ongoing biomonitoring activities in Europe will generally promote to achieve the
objectives of the EU Environment and Health Action Plan. In particular it will improve data
comparability betwea countries and will allow a better integration of information by bringing
together available knowledge and by actively promoting exchange of experiences between teams and
countries. It will also enable a more effective use of resources through sharetbgment of tools

and strategies. In particular, efficient networking will significantly enhance the current state of the art
due to the following reasons:

o

harmonised protocols and guidelines on a European scale will result in comparable criteria and
procedures for biomonitoring and evaluation of results

improved communication between all stakeholders will lead to synergies and increased know
how share within the scientific community

harmonised approaches will lead to increased effitiency as they can Bge as support for the
realisation of each single project; these synergies lead to financial savings and make sure that the
information generated has full significance under a European scope

biomonitoring on regional level will enable regional differeribat of environmental and health
issues, comparisons between regions and regional policy approaches

improved communication of results and establishment of links between research, surveillance
and policy will lead to a better use of results, increased kn@w Ishare and a better eo
operation between the scientific and the political community

a relation between research and surveillance and policy development will provide policy makers
with (early) warning tools and enable the orientation of environment andlthepolicies at an

early stage (e.g. if a biomarker for exposure or for effect increases corresponding measures can
be envisaged in policy); continued monitoring allows in the follow up to control the efficiency of
policy measures

availability of harmonisd ethical standards will facilitate the implementation of each individual
biomonitoring activity
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The ESBIO project successfully contributed to enhance the situation concerning HBM in Europe. All
work packages have achieved its aims and objectives aadlesh the formation of an effective
network on HBM on a European level.

In particular the work packages contributed to enhance the state of the art as follows:

@ WP 1 Conference State of the art on HBM in Europe held in Lisbon contributes to improve the
communication between all stakeholders to increased kAwmww share within the scientific
community and created already at the beginning of the project a basis for an EU network on
HBM.

@ WP1 benefited to the current state of the art with tioeeation of arelectronicHBMinventory as
basis for the share of know how and coordinated approaches. The harmonised approaches will
lead to increased cogdfficiency as they can serve as support for the realisation of each single
project; these synergies lead to financgalvings and make sure that the information generated
has full significance under a European scope

@ WP 2created the basis for a common approackll elements needed for the performance of a
HBM study have been taken into consideration and have been d#dbrfor an EU wide
harmonised approachBeside the definition of objective®or an EU HBMpproach and the EU
pilot projecta proposal for pollutants and biomarkera draft questionnaire for the pilotisdy, a
proposal for harmonised way of collecting caranalysing selected pollutants and for data
management models for interlaboratory comparison anda proposal for organisation of
laboratory work as well as a qoposal for population sampling, recruitment and biological
samplinghave been provided and awevailable for use in the future. By using the results of WP 2
a coordinated approachan be realised anthe obtained biomonitoring data will be comparable
and a harmonized way for procedures for biomonitoring and evaluation of results will benefit to
the efficient use of resources.

& WP 3 worked on the linkage of environment and health datepared a concept to establish
biomonitoring as a policy making tool and provided guidelines for integration scenarios and
implementation strategies for biomonitoringhe resultsshows possibilities howspecially policy
makerscan use theutcomes of biomonitoring projects as impact for policy making.

4 22N] LI O1F3AS nQa OdzNdiBglait coNdsted firsk @f yanalysig edifiy & G | (
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Baseline Report on Biomonitoring of Children under the framework of the European Environment
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made by ChildrenGenoNetwork. According to the reported consent procedures in the
guestionnaires used by SCALE written informed consents from the participants a@rénusere
than half of the studies. Oral informed consents were reported in a few studies. There are no
uniformity and agreement in Europe about the procedures and contents of the process of
informed consent. The majority of the studies covered by SCAitEcprd the individual data in
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regards to data protection and privacy legislation. Several studies referred to the 1995 EC Data
Protection Directive or the local data protection legislation. Hence, samples and questionnaires
were maintained by the resporide medical doctor and subsequently anonymised in order to
maintain confidentiality under secure conditions in accordance with the legislation. Measures are
taken to ensure confidentiality and security of the data. Ethical advice has been taken to
determine the maximum volume of blood samples that may be taken in order to minimize
distress to the participant. No patents or other copyright issues were reported. 38 studies have or
have foreseen long term storage of biological samples and 36 studies haveefdraseen no

long term bio bankingWP 4 working on the aspect of ethics also benefits the harmonisation of
different approaches in the individual Member States. Therefore resources can Iz lsausing
standards for optimal biomonitoring can be reatisend available information can be is exploited
adequately

@ WP 5 benefits by assessidifferent study approaches for their cogalue ration to identifythe
most effective and economic way to perform a HBM pilot project taking into account on the one
hand side needs and expectation and on the other hand restricted resouréeilitionally a
communication concept has been set up to guarantee a effective and efficient communication
among all involved actors as well as stakeholders and other interest grdhs.will ensure
awareness raising, transparency and appropriate communication of resiitproved
communication of results and establishment of links between research, surveillance and policy
will lead to a better use of results, increased know how sleard a better cepperation between
the scientific and the political community.

@ WP 6 provided an extensive scientific basis for the utility and sensitivity of biomarkers. It shows
the link of the biomarker to health consequences and can be used by alpgnerforming
biomonitoring and will contribute to aefficient use of resources.

& All WPs especially WP 8 worked successfully on the improvement of the communicatitreand
involvement of MS representatives, the scientific world as well as several oth@lvéed actors.
With the enormous input of ESBIO to the recommendations prepared by the Implementation
Group on HBM in Europe a huge step forward in the realisation of an EU wide biomonitoring
could be achieved.

ESBIO showed clearly the way towards a lwanised approach and worked continuously on the
establishment on a functional network on HBM in EuropEor all aspectswhich have to be
considered for a future HBM pilot project like the selection of biomarkers or the general study
approach ESBIO couldopide a common ground solutions and compromises acceptdyy all
involved MS, industry as well as NGOs are a key outcome of ESBIO which offers the possibility to
enhance the state of the art by starting the next stetne realisation of the EU HBM pilptoject.

To underline the dimension of the results of ESBIO it should be mentioned that during the project
phase a enlarged network has been set up to answer thdaradin EU HBM networsif DG Research

European Commission, DISTD
December2007 Final Activity Repor iy
Development of a coherent approach to human biomonitoring in Eurg




X o
ESRLO
Expert Team to Support

Biomonitoring in Europe

in the 7" framework programme based on ESBIO liss24 Member States committed to contribute
significantly to this project and there idear evidence of increasing cooperation between E&H
ingitutes and enthusiasm irMS with respect to HBM as a result BEBIO and the consecutive
formation of a new cosortium During the preparation of this report the evaluatiand therewith
the future of HBM in Europ@as still ongoing.

ESBIO provided the bagjisow in a second stegthe pilot project can be realised
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2 DISSEMINATIONANDESS

A major task oESBIO was the continuous communication with MS, involved stakeholders and the
scientific world. During the project time several workshops and one conference has been organised.
The conference led to a publication of a special issue of the Internationahaloof Hygiene and
Environmental Health on Human biomonitoring in Europe. Amongst others the following article are
included:

@& Human biomonitoring: Towards more integrated approaches in Europe
Ludwine Casteleyn, Birgit Van Tongelen, M. Fatima Reis héllexBolcher and Reinhard Joas
199-200

@ |dentifying opportunities and gaps for establishing an integrated-EEB&at a European level
R. Smolders and G. Schoeters
253257

@ Online integrated solution to collect data, generate information and manage evethge human
biomonitoring field
Reis M. Fatima, Jodo Tedim, Pedro Aguiar, J. Pereira Miguel, Ludwine Casteleyn, Reinhard Joas
and Birgit Van Tongelen
403-406

@l Ethical issues related to biomonitoring studies on children
Marie Pedersen, Domenico Franco deand Lisbeth E. Knudsen
479482

A second special issue on ethics and communication will be published after the project running time
in the online based Environmental Health.

Beside a project websit@ww.eu-humanbiomonitoring.orgvhich provided all prepareddiiverables
and information on background, new developments and meetings a project brochure and two
information posters have been prepared and can be obtained via thedioator.

Nearly all prgect members were involved in the communication activities and presented ESBIO and
the way forward on manifold meetings, conferences and workshops on national and international
level.

In the following the main results of the work packages are shown:
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