“Human Biomonitoring (HBM) -
Linking Environment
to Health and Supporting Policy”

October 22nd - 25th, 2012
Golden Bay Hotel, Larnaca, Cyprus




\ ]
$ ’ E
W T(x IXK orad e

¥ 4 Human Blomonitoring

® on a European Scale
REPUBLIC OF CYPRUS
MINISTRY OF HEALTH

STATE GENERAL
LABORATORY

Welcoming Address

Dearest collaborators and friends,

It is with pleasure and pride that the State Gen-
i The European Commission launched their Envi-

eral Laboratory of the Ministry of Health is hosting

this Cyprus Presidency Conference “Human Bio-
monitoring (HBM) Linking Environment to Health :
and Supporting Policy” in Larnaca from the 22nd :
to the 25th October 2012. Larnaca is built on the
ancient city of Kition, the city of the philosopher
Zenon (335 B.C.), who founded the Stoic school of
i cals from a variety of sources. The goal was to
HBM is an effective tool to assess human expo- :
sure to environmental substances, but its full po- :
tential as a policy support tool in Environmental :
Health has been hindered by many challenges, a !
prominent one being the lack of harmonization
in European biomonitoring programs. Cyprus has :
been actively involved in all European efforts to
harmonize HBM in Europe, starting with the devel-
opment of the European Environment and Health :
Action Plan in 2003, all related actions of the World
Health Organization Region for Europe, and culmi-
nating in the implementation of the first European :
HBM pilot study achieved by the twin programs :
The conference will also highlight lessons learned

philosophy.

COPHES and DEMOCOPHES. We are delighted to

host here in Cyprus the first public announcement
of the conclusions of the COPHES Project on Har-
monised European Biomonitoring, funded under
i We thank the European Commission that funded
¢ the twin projects under the FP7 and LIFE+ pro-
study, co-funded under the Life+ programme. We
hope this Presidency Conference will further pro- :
¢ this final meeting in the framework of the Cyprus
On behalf of the Cyprus Presidency and the local
i We hope you will find the programme informative
those who contributed to this booklet and the :
event, as well as the European Commission that '
funded the projects. | would also like to wish you :
all a fruitful conference with productive debates
and a most enjoyable stay in Cyprus, an island that :

acts as bridge between the Eastern and the West-
: European countries starting in 2009

Dr Popi Nicolaidou Kanari *DEMOCOPHES is a consortium of 21 partners from
Director State General Laborator i which 17 Europeans countries implemented the pilot
v study starting in 2010 1

the 7th Framework programme and the DEMO-
COPHES Project on the first ever European pilot

vide a forum for discussions for the way forward.

organizing committee, | would like to thank all

ern civilization.

SEVENTH FRAMEWORK
FROGRAMME

© Welcome to Cyprus and the Grand Finale for

COPHES and DEMOCOPHES.

ronment and Health Action Plan in 2003, which
highlighted the urgent need for a harmonised
human biomonitoring programme across Europe.
Human Biomonitoring is known, by many re-
searchers and policy makers, as a powerful tool in
the assessment of population exposure to chemi-

achieve better comparison of data, increase effi-
ciencies across Europe and contribute to evidence
based policy development.

COPHES' and DEMOCOPHES? have delivered the
means to achieve this goal. The contributions pre-
sented at this conference show what has been ac-
complished. The sister projects have developed a
common protocol, mechanisms for quality assur-
ance, a communication strategy and tested these
in 17 countries. Through the successes it is pos-
sible to present for the first time, here in Cyprus
results of exposure of Europeans to cadmium,
mercury, phthalates, cotinine and bisphenol-A .

in the pilot study, recommendations for a longer

lasting approach and potential to support and
evaluate policies in the field.

grams and are indebted to the Cyprus State Gen-
eral Laboratory of the Ministry of Health that hosts
Presidency of the Council of the European Union.

and the discussions inspiring in these splendid
surroundings.

The COPHES and DEMOCOPHES consortia

'COPHES is a consortium of 35 partners coming from 27




Conference Abstract

This conference addresses Human Biomonitoring (HBM), which provides direct assessment of hu-
man exposure to chemicals, as a link between environment and health and a tool for supporting
policy. The conference encapsulates the outcome, recommendations and policy implications of the
twin European research programs “COPHES” (FP7), which aims to develop a harmonized approach to
HBM in Europe and “DEMOCOPHES” (Life+), which tests out the “COPHES" guidelines in a Europe-wide
feasibility study. The lessons learned through the feasibility study set the base for presenting general
aspects of setting up HBM survey programs, drawing conclusions regarding the applicability, obstacles
and advantages of a harmonized approach to HBM in EU and for presenting suggestions of a framework
for sustainable HBM in Europe. Possible ways to integrate HBM in a surveillance infrastructure for envi-
ronment and health policy decisions will be discussed and the potential of HBM to support and evalu-
ate policy will be highlighted. Finally, the need to further advance HBM through the development of
appropriate scientific tools and the potential of HBM in supporting research on the causal links between
environmental exposure and disease will be discussed.
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MONDAY OCTOBER 22, 2012

CLOSED FINAL MEETINGS OF “COPHES” AND “DEMOCOPHES"”
OPEN ONLY TO PROJECT PARTNERS

09:00 - 13:00

13:00 - 14:15

14:15-18:15

FINAL MEETING “DEMOCOPHES"”

LUNCH

FINAL MEETING “COPHES”

OPEN CYPRUS PRESIDENCY CONFERENCE - ALL WELCOME
OPTIONAL SOCIAL EVENT

19:30-21:30 WELCOME RECEPTION AT THE GOLDEN BAY HOTEL

09:00 -10:00

09:00-09:10

09:10-09:30

09:30-09:50

09:50-10:00

10:00 - 10:30

_|a

TUESDAY OCTOBER 23, 2012

WELCOME / OPENING SESSION
Chairs: Reinhard Joas, Ludwine Casteleyn, Pierre Biot, Popi Kanari

Welcome Address
Popi Kanari, Director, State General Laboratory, Ministry of Health,
Cyprus

Introduction: Working towards a European harmonized HBM survey
Andrea Tilche, Head of Unit, European Commission, DG Research and
Innovation, Environment Directorate, Unit “Climate change

and natural hazards”

Keynote Address: History and rationale of Human Biomonitoring
Jiirgen Angerer, Institut fiir Prévention und Arbeitsmedizin der Deutschen
Gesetzlichen Unfallversicherung Institut der Ruhr-Universitét Bochum
(IPA), Germany

Opening of Conference Proceedings
Minister of Health of the Republic of Cyprus

PRESS CONFERENCE



10:30 - 13:00

10:30-10:45

10:45-11:00

11:00-11:10

11:10-11:20

11:20-11:35

11:35-12:00

12:00-12:10

12:10-12:20

12:20-12:50

12:50-13:00

13:00-14:15

SESSION 1: ADVENTURES OF A EUROPEAN HBM PILOT STUDY IN
17 COUNTRIES: STUDY DESIGN, CONDUCT AND RESULTS
Chairs: Pierre Biot, Ludwine Casteleyn

Exposure levels for selected pollutants in children and their mothers
in 17 European countries: an effort in harmonization by COPHES and
DEMOCOPHES

Ludwine Casteleyn, Center for Human Genetics, Department of Medicine,
Katholieke Universiteit Leuven, Belgium

Overview of study design, participation and field work in the
European pilot study: critical and non critical country adaptations
Marike Kolossa-Gehring, Federal Environment Agency (UBA), Berlin,
Germany

How to successfully recruit participants for biomonitoring studies
Marika Berglund, Institute of Environmental Medicine, Stockholm,
Sweden

Recruitment: bottlenecks and solutions; experiences in UK
Karen Exley, Health Protection Agency, London, UK

Achieving comparable exposure data across Europe through
a targeted quality control system
Argelia Castario, Environmental Toxicology Unit, ISCIl, Madrid, Spain

COFFEE

Capacity building for chemical analyses with focus in cadmium:
experiences in Poland

Danuta Ligocka, Institute of Occupational Medicine, Lodz, Poland
Capacity building for chemical analyses with focus on Phthalates:
experiences in Switzerland

Andrea Lehmann, Federal Office of Public Health, Switzerland

Determinants of exposure and interpretation of the biomarker data
Greet Schoeters (presenter) and Elly Den Hond, VITO, Belgium

DISCUSSION

LUNCH




14:15-15:45

14:15 - 14:30

14:30-14:40

14:40-14:50

14:50-15:05

15:05-15:15

15:15-15:25

15:25-15:45

15:45 -16:00

SESSION 2: LESSONS LEARNED FROM THE IMPLEMENTION OF
A HARMONIZED EUROPEAN HBM PILOT STUDY
Chairs: Jiirgen Angerer, Argelia Castarno, Adamos Hadjipanayis

Communication: From Strategy to Reality
Ovnair Sepai Health Protection Agency, London, UK

DEMOCOPHES Belgium: to communicate and how to communicate,
that's the question
Gudrun Koppen, VITO, Belgium

DEMOCOPHES Luxembourg: Talk to Each Citizen? Making Best Use of
the Advantages of a Small Country

Arno Gutleb, Centre de Reserche Public, Gabriel Lippmann,

Luxembourg

Training and capacity building to allow harmonized HBM across
Europe
Louis Bloemen, EHSI, The Netherland

Training of fieldworkers and implementation: Experiences in Romania
loana Lupsa, Environmental Health Centre, Cluj-Napoca, Romania

Training of fieldworkers and implementation: Experiences in Cyprus
Giagkos Lavranos, State General Laboratory, Cyprus

DISCUSSION

COFFEE



16:00-17:00 SESSION 3: HORIZON SCANNING
Chairs: Louis Bloemen, Stella Canna - Michaelidou

16:00-16:10 Bisphenol-A and Triclosan in urine of Belgian DEMOCOPHES
mother-child pairs. Do we need to worry?
Adrian Covaci, Toxicological Center, University of Antwerp, Belgium

16:10-16:20 Phthalates in Healthy Danish Children and Adolescents: Estimation of
daily intake and Associations to Age and Puberty
Hanne Frederiksen Department of Growth and Reproduction,
University Hospital, Copenhagen, Denmark

16:20 - 16:35  Novel markers of effect and their potential for surveys
Lisbeth E. Knudsen, Section of Environmental Health, University of
Copenhagen, Denmark

16:35-16:50 Using omics in human biomonitoring and the need for better
integration biomarker research: a view from the ECNIS Network
Soterios Kyrtopoulos, National Hellenic Research Foundation,
Institute of Biology, Medicinal Chemistry and Biotechnology,
Athens, Greece

16:50-17:00 DISCUSSION

OPTIONAL SOCIAL EVENT

17:30-21:30  VISIT AT THE KALLINIKEIO MUSEUM IN ATHIENOU,
FOLLOWED BY DINNER AT THE TRADITIONAL CYPRIOT TAVERN
“KYRA GIORGENA” IN LARNACA CITY




09:00-09:15

09:15-11:15

09:15-09:30

09:30-9:40

09:40-09:50

09:50-10:05

10:05-10:15

10:15-10:25

10:25-10:35

10:35-10:45

10:45-11:00
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WEDNESDAY OCTOBER 24, 2012
SUMMARY OF SESSIONS 1-3

SESSION 4 : HBM IN SUPPORT OF POLICY
Chairs: Marike Kolossa-Gehring, Ovnair Sepai

Future work on Environment and Health — the perspective of
the European Environment Agency
Dorota Jarosinska, European Environment Agency

Phthalates measurements: linking with questionnaire and other data
Elly den Hond, VITO, Belgium

Mercury levels, fish consumption and policy implications
Argelia Castafno, Environmental Toxicology Unit, ISCII, Madrid, Spain

Exposure to tobacco smoke in Cyprus: HBM in support of anti
smoking bans

Andromachi Katsonouri, Human Biomonitoring and

Industrial Products Laboratory, Cyprus State General Laboratory
Ministry of Health, Nicosia, Cyprus

Mercury and tobacco smoke exposure in Portugal - Policy
implications

Fatima Reis (Presenter) and Sonia Namorado, Institute of Preventive
Medicine, Lisbon, Portugal

A legal framework for HBM: experiences in Slovenia
Milena Horvat, Johan Stefan Institute, Ljubljana, Slovenia

Environment Health Monitoring System in the Czech Republic
Milena Cernd, National Institute of Public health, Prague, Czech
Republic

HBM Surveillance Programme in France : How to define the
substances of interest
Nadine Fréry, Institute for Public health Surveillance, Paris, France

Human biomonitoring and policy relevant investigation of the health
effects of drinking water arsenic pollution in the community

of Mammari, Cyprus

Pavlos Pavlou, Health Monitoring Unit, Ministry of Health,

Republic of Cyprus



11:00-11:15 DISCUSSION
11:15-11:45 COFFEE

11:45-13:00 SESSION 5 : PROPOSAL FOR A MORE SUSTAINABLE FRAMEWORK
FOR HUMAN BIOMONITORING IN HBM SURVEYS
Chairs: Anke Joas, Greet Schoeters

11:45-12:00 Feasibility of a European HBM framework and program
Dominique Aerts, Federal Public Service Health, Food Chain Safety and
Environment, DG Environment, Belgium

12:00-12:15 Developing an HBM survey for assessing progress towards goals set in
the Parma Declaration
Andrey Egorov, World Health Organization, European Centre for
Environment and Health, Bonn, Germany

12:15-12:25 Linking with a Health examination Survey: experiences in Slovak
Republic
Katarina Halzlova, Public Health Authority of the Slovak Republic,
Bratislava, Slovakia

12:25-12:35 The use of paracetamol among Danish school children- associated
with the mothers'use? Health and medication interview after the
DEMOCOPHES sampling
Lisbeth E. Knudsen, Section of Environmental Health, University of
Copenhagen, Denmark

12:35-12:45 A concept for a sustainable HBM framework in Europe
Anke Joas, BiPro, Germany

12:45-13:00 DISCUSSION

13:00-14:15 LUNCH




14:15-16:15

14:15-15:15

15:15-16:15

16:15-16:45

16:45 - 18:30

19:30 - 19:40

19:40 - 22:00

SESSION 6: DOCUMENTARY AND GUIDED POSTER SESSION
Chairs: Dominique Aerts, Lisbeth E. Knudsen

Documentary on Human Biomonitoring: Introduction
and Previewing

Guided poster session
COFFEE

SESSION 7: ROUND TABLE - BUILDING A SCIENTIFICALLY ROBUST
AND SUSTAINABLE HBM FRAMEWORK IN EUROPE
Chairs: Reinhard Joas, Pierre Biot, Popi Kanari

Panel discussion with:

Olga Kalakouta, Ministry of Health of the Republic of Cyprus

Andrey Egorov, World Health Organization

Dorota Jarosinska, European Environmental Agency

Konrad Rydzynski, Nofer Institute of Occupational Medicine, Poland
Sean Hays, Summit Toxicology, USA

Lisette van Vliet, Health and Environment Alliance

Stella Canna-Michaelidou, EU and CY Expert on Environment

and Health

Chris Money, Cefic European Chemical Industry Council / ExxonMobil

CONCLUSIONS OF THE CONFERENCE
Andromachi Katsonouri and Adamos Hadjipanayis

FAREWELL DINNER WITH LIVE CYPRIOT MUSIC
AT THE GOLDEN BAY HOTEL

THURSDAY OCTOBER 25, 2012

OPTIONAL SOCIAL EVENT
COURTESY OF THE CYPRUS PRESIDENCY

ALL WELCOME

09:00 - 13:00
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GUIDED EXCERSION AT THE NEOLITHIC SETTLEMENT
OF CHOIROKITIA (UNESCO World Heritage Site)
AND LEFKARA VILLAGE



Social Events

22" October 2012 at 19:30: WELCOME RECEPTION

You are cordially invited to a Welcome Reception at the Golden Bay Hotel. The
Mayor, Mr. Andreas N. Louroutziatis, will welcome the delegates on behalf of
the city of Larnaka. A Finger Food Buffet and Cocktails A la Carte will be offered.

23" October 2012 (18:30-22:00): MUSEUM VISIT, FOLLOWED BY DINNER
We welcome you to experience a small part of the rich heritage of Cyprus at
the Kallinikeio Museum in Athienou, which will includes an archeological, an
ecclesiastical and an ethnographic collection. Afterwards, you will have the
opportunity to taste traditional Cypriot food at the popular Cyprus Taverna
“Kyra Giorgena”.

24t October 2012 (19:30-21:30): CLOSING DINNER

We invite you to the Closing Dinner at the Golden Bay Hotel, during which the
conclusions of the conference will be presented. A “Cypriot night” will follow,
with live music and dancing.

25t October 2012 (09:00-13:30): OPTIONAL EXCURSION

We welcome you to an optional guided excursion to Lefkara and Choirokoitia
Neolithical Settlement, which is provided by The Cyprus Presidency. Experi-
ence the well preserved Neolithic Settlement of Choirokoitia (UNESCO World
Heritage Site). In Lefkara village visit The Museum of Folk Art, Embroidery &
Silversmithing and see how the renowned ‘Lefkaritiko’ lace and silver artifacts
are made.




GENERAL INFORMATION

MEETING VENUE
The meeting will take place at Golden Bay
Beach Hotel, which is located in Larnaca.

The Golden Bay Beach Hotel

Address: P.O. Box 40741 Larnaca 6306 Cyprus
Tel: +357 24645444

FAX: +357-24645451

Email: gbadmin@goldenbay.com.cy

INTERPRETATION
The working language of the meeting will be
English. No interpretation will be provided.

CONTACT PERSON

Organisational matters/ Agenda:

Dr. (Ms.) Andromachi Katsonouri-Sazeides
Head, Human Biomonitoring and Industrial
Products Laboratory

Cyprus State General Laboratory

Ministry of Health

44 Kimonos Str., 1451 Nicosia, Cyprus

Tel. +357-22-80-50-15

FAX +357-22-80-50-50

Email: akatsonouri@sgl.moh.gov.cy
www.sgl.moh.gov.cy

GENERAL INFORMATION ABOUT
CYPRUS

Languages

Greek and Turkish are the official languages
of the Republic of Cyprus. English is widely
spoken.

Local Time
Cyprus Time is GMT +2.

Climate & Weather

Cyprus enjoys an intense Mediterranean
climate of hot dry summers, starting in mid-
May and lasting until mid-September, and
rainy, quite mild winters from November to
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mid-March. Spring and autumn are effec-
tively short intervals in between, character-
ized by smooth weather. With almost year-
round clear skies and sunshine, daylight
length ranges from 9.8 hours in December
to 14.5 hours in June.

In broad lines, Cyprus's climate is character-
ized by hot summers and mild winters. There
is a significant seasonal difference between
mid-summer and mid-winter temperatures
that ranges from 18° C inland to about 14°
C on the coast. The difference in daily maxi-
mum and night minimum temperatures is
also quite significant. In winter they range
from 8° to 10° C on the lowlands and 5°to 6°
C on the mountains and in summer from 16°
C on the central plain and 9° to 12° C else-
where. In July and August the mean daily
temperature ranges between 29° C on the
central plain and 22° C on the Troodos moun-
tains, while the average maximum tempera-
ture for these months ranges between 36° C
and 27° C respectively. In January the mean
daily temperature is 10° C on the central
plain and 3° C on the higher parts of Troodos
mountains with an average minimum tem-
perature of 5° C and 0° C respectively.

Cyprus Weather in October

Cyprus in October is very pleasant. Days
are warm, with average high temperatures
around 27 °C (at daytime) and average mini-
mum temperatures around 16 °C (at night-
time). You may expect occasional rain (on
average 3-4 rainy days in the month). As the
sea temperature is around 24° C, it is still
warm enough to swim.

Activities in October

Swimming, sunbathing and other beach ac-
tivities are still possible in October. The eve-
nings though, especially towards the end of
the month, get cooler, making it a nice time
to have a long walk, to explore countryside
or visit archeological and historical places.



In general, October is a good period for out-
door activities.

What to wear in October

Recommended clothes are light weight ap-
parel for the day and a light jacket or woolen
jumper and cardigan for the evenings.

Currency
The currency of Cyprus is the Euro.

Currency Exchange

All banks operating in Cyprus offer foreign
currency exchange services and quote the
exchange rates of the Euro against all major
foreign currencies daily. Foreign currency
can also be exchanged at hotels.

ATMs and Credit Cards

All major banks in Cyprus have automatic
teller machines (ATMs) in most towns and
in the majority of the large villages. All ma-
jor credit cards are accepted almost every-
where.

Electricity supply

The electricity supply in Cyprus is 230 volts,
a.c. 50 Hz. Sockets are usually 13 amp, with
3-point plugs, square pin. Many hotels pro-
vide adaptors upon request from the recep-
tion.

Smoking
Smoking is prohibited in all indoor public
places and night clubs.

Opening hours

Shops normally open around 09:00 and
close around 19:00 except Wednesday after-
noon (up to 15:00 hrs). During the summer
period June 15th — August 31st there is an
optional three hour afternoon break from
14:00 - 17:00. Shops in tourist areas, large
shopping centres and department stores
may stay open on weekends and public holi-

days as well.

Banks are open on workdays (Monday to Fri-
day) usually between 08.30 and 13.30. From
October to April they are also open on Mon-
day afternoon between 15.15 and 16.45.
Banks are closed on weekends and public
holidays. Some banks in central tourist areas
are open in the afternoon specifically to pro-
vide services to tourists.

Restaurants and cafes have varying open-
ing hours, but lunch is most often served
between 12:00 and 15:00. Dinner is served
from 19:00 until late in the evening.

Driving Side

Driving is on the left-hand side of the road.
All the international road traffic signs are in
use and placed on the left-hand side of roads
and highways. On roundabouts, priority is
given to the right side.

Public Holidays during the Cyprus
EU Presidency

15th August

1st October

28th October

24th December

25th December

26th December

Emergency Number
Call 112, the EU-wide emergency number for
police, fire department and ambulance.

Dial Code for Cyprus: +357

Telephone Directory Assistance: 11892,
11822,11800, 11833, 11811.

Site of national carrier for direct flights
from main cities: http://cyprusair.com

Site of Cyprus Tourism Organization:
WWW.visitcyprus.com




Abstracts of Oral Presentations

OPENING SESSION
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History and rationale of Human Biomonitoring

*Juergen Angerer, Birgit Schindler, Holger Koch, Institute Prevention
and Occupational Medicine, Ruhr University Bochum, Germany

Contact Details of Speaker : Juergen Angerer
Institute Prevention and Occupational Medicine, Ruhr University Bochum,

angerer@ipa-dguv.de

Human Biomonitoring (HBM) is a child of the
20 th century. It is based on the tremendous
progresses of analytical chemistry in the last
50 years, which allow for the determination of
concentrations down to the pg/l range.
Human biomonitoring (HBM ) has been de-
fined as a systematic continuous or repetitive
activity for the collection of biological samples
for analysis of chemical substances, metabo-
lites or specific non adverse biological effects
to assess exposure and health risk to exposed
subjects, comparing the data observed with
reference levels and-if necessary-leading to
corrective actions. It is the advantage of HBM
that it accounts for all sources and routes of up-
take so that it measures what really has been
taken up. So it is a powerful and irreplaceable
tool for the assessment of exposure and health
risk as well as for risk management.

According to the state of the art of HBM we

nowadays are able to determine about 250 bi-
omarkers in human body fluids accounting for
the dose taken up. To a certain extend refer-
ence values and limit values like HBM values
or Biological Equivalents (BE) are available to
estimate possible health risk. However there is
an urgent need for the evaluation of further ref-
erence and limit values.

To bridge the gap in the exposure- disease-
continuum effect markers are necessary which
can be linked to exposure on one side and
health effect on the other side. The time seems
to be ripe to evaluate effect markers based on
metabolomics and epigenetics.

Keywords: Human biomonitoring, history,

state of the art, reference and limit values, epi-
genetics, metabolomics
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SESSION 1:

ADVENTURES OF A EUROPEAN HBM PILOT
STUDY IN 17 COUNTRIES: STUDY DESIGN,
CONDUCT AND RESULTS
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Exposure levels for selected pollutants in children
and their mothers in 17 European countries: an effort in
harmonisation by COPHES and DEMOCOPHES

Ludwine Casteleyn*/ University of Leuven, Belgium, Greet Schoeters, Elly Den Hond/VITO,
Juergen Angerer, Holger Koch/IPA, Marike Kolossa-Gehring, Kerstin Becker/UBA, Argelia
Castano, Marta Esteban/ISCII, Lisbeth E. Knudsen/UC, Pierre Biot/FPS, Louis Bloemen/EHSI,
Milena Horvat, Janja Tratnic/JSI, Ovnair Sepai, Karen Exley/HPA, Anke Joas, Reinhard Joas/

BiPRO, Dominique Aerts/FPS.

Contact Details of Speaker : Ludwine Casteleyn, Center for Human Genetics, Depart-
ment of Medicine, University of Leuven, Belgium, Tel. +32 475 87 15 51, Email: Ludwine.

casteleyn@med.kuleuven.be

The European Environment and Health Strat-
egy, launched in June 2003 by the European
Commission, aimed at gaining a better under-
standing of the complex interactions between
environment and health in order to take action
to reduce the impact of environmental factors
on human health. In 2004 the Commission
adopted a Communication on the Environment
and Health Action Plan 2004 - 2010 in which
the value of HBM and the relevance and im-
portance of coordination of HBM programmes
in Europe were recognised. In Action 3 of the
Action Plan, the Commission announced the
development of a coherent approach to HBM
in Europe in close cooperation with the Mem-
ber States. The EU funded projects COPHES
and DEMOCOPHES tested out the feasibility of
such harmonization. After extensive exchanges
of expertise, experiences and expectations, a
EU common protocol was proposed and sub-
sequently translated in national operational
procedures, with the required adaptations to
fit with the national situation. A cross-sectional
study of the European population’s exposure
to cadmium, mercury, phthalates, cotinine, us-
ing human biomarker and questionnaire data

collected in 17 European countries from a non
representative sampling of children of the age
group of 6 to 11 and their mothers up to the
age of 45 years defined preliminary reference
values. A few countries also measured BPA,
triclosan and parabenes. The mothers were
interviewed on residential environment and
residence, nutrition, smoking behaviour, other
exposure-relevant behaviour, occupation, and
socio-demography. The period of sampling
was September 2011 until February 2012. No
follow up exams are foreseen. Where possible,
additional environmental exposure data and
health data will be linked to the biomarker and
questionnaire data to improve interpretation
of the results.

Keywords: Environment and Health Action
Plan 2004 - 2010, feasibility study, harmoniza-
tion

Acknowledgements: to all partners in DEMO-
COPHES and COPHES. COPHES is funded under
the 7th framework program of the EU (DG Re-
search - No. 244237. DEMOCOPHES is funded
by Life+ 2009 (DG Environment - Life09 ENV/
BE000410)
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Overview of study design, participation and field work
in the European pilot study: critical and non critical
country adaptations

M. Kolossa-Gehring*, K. Becker, U. Fiddicke, G. Schwedler, S. IBleb, M. Seiwert/ Federal
Environment Agency, Berlin, Germany, L. Casteleyn/KULeuven, R.Joas, A.Joas/BiPRO, P.
Biot, D. Aerts/FPS, A.Castano, M. Esteban/ISCIll, J. Angerer, H. Koch/IPA, G. Schoeters, E.
Den Hond/VITO, O. Sepai, K. Exley/HPA, L. E. Knudsen/UC, M. Horvat/JS|, L. Bloemen/EHSI

Contact Details of Speaker : German Federal Environment Agency (UBA), Corrensplatz 1,
14195 Berlin, Germany. marike.kolossa@uba.de

An approach towards a common European hu-
man-biomonitoring (HBM) needs a harmonized
European consensus protocol with specific
standard procedures for all parts of the survey,
which was developed by the COPHES network.
The COPHES network tested the feasibility of a
coherent HBM approach by conducting a pi-
lot study (DEMOCOPHES). DEMOCOPHES was
designed as a cross-sectional survey in an ur-
ban and a rural part of each country, involving
120 mother-child pairs comprising of an equal
number of boys and girls 6- to 11-years-old,
their mothers being 45 years or younger. Re-
cruitment of participants could be done either
via inhabitant registries or via schools. Sam-
pling of the interviews and collecting of hair
and urine samples, or additionally blood could
be done either during a home Vvisit or in an
examination centre. The collected specimens
were analysed for mercury, cadmium, cotinine
and some phthalate metabolites. Determining
triclosane, parabenes and BPA was voluntary.

The implementation of the protocols in the
countries revealed that in most countries a
selection of children via schools was preferred
to a selection via inhabitant registries. Due to
the low response rate, some countries included
non-preselected volunteers which might cause
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a selection bias in the study population. Urban
and rural areas differed greatly between the
countries, so the degree of urbanization of the
sampling locations had to be country specific.
Participation rate in most countries was lower
than expected, so the use of incentives should
be encouraged. The questionnaires were trans-
lated into 15 different languages. The countries
only demanded minor changes in few of the
questions provided. Although the question-
naires were designed as face-to-face-inter-
views, some countries used self-administered
or web-based questionnaires. With the appro-
priate design of questionnaires each of these
options are conceivable in future studies.
Lessons learned from DEMOCOPHES show that
harmonization is not possible and not neces-
sary in each part of the project in the same
depth. However sufficient harmonization can
be achieved to successfully conduct HBM-stud-
ies on a European scale.

Keywords: Human Biomonitoring Europe har-
monisation fieldwork
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for biomonitoring studies?
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The primary aim of DEMOCOPHES is to test the
feasibility of an EU-HBM study design to gen-
erating comparable data across Europe. In the
Democophes study design, there were two op-
tions for selection of participants, the first was
making use of registers, and the second was
recruitment via schools. In Sweden, we used
the register approach, since the principals at
the schools that were approached showed low
or no interest in participating. The main reason
was lack of time and interest.

We used the personal addresses (SPAR) register
which includes all persons who are registered
as resident in Sweden. The data may be proc-
essed for research purposes and investiga-
tions. The register allows selection of addresses
based on area, age and gender. Telephone
numbers are not available.

We assumed a low participation rate since the
willingness of taking part in surveys and inves-
tigations has decreased the last 20 years, aim-
ing at 30% participation. To obtain 120 mothers
(60 in urban area and 60 in rural area), we ap-
plied for 480 names and addresses in the stipu-
lated age range of 20-45 years. Unfortunately,
the participation rate was even lower, i.e. 21%,

leaving us with 100 mothers who were willing
to participate with their children 6-11 years.

In the rural area, there were only 219 eligible
mother-child pairs available why no additional
selection could be made, and there was not
enough time to apply for additional mother-
child pairs. For ethical reasons, we were only
allowed to approach a person once, i.e. not to
put any pressure on the mothers, and to make
one contact to ask for denial of participation.
About 60% never replied to the mailed invita-
tion. Among those who answered, about 30%
of the mothers in the urban area and 5% of the
mothers in the rural area were willing to answer
to questions but did not want to participate in
the sampling of urine and hair. Also, some of
the positive mothers wanted to participate
with another child of the family than what was
chosen from register. The main reasons for non-
participation were lack of interested or time.

Keywords: Registers, participation rate, Swe-
den
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Recruitment: bottlenecks and solutions;
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Karen Exley*, Julie Scott, Ovnair Sepai Health Protection Agency, UK

Contact Details of Speaker : Health Protection Agency, Centre for Radiation, Chemicals
and Environmental Hazards, Toxicology Department Chilton, Oxon, OX11 ORQ Tel: 01235

824860 Email: Karen.exley@hpa.org.uk

A harmonised approach to enable the collec-
tion of comparable human biomonitoring data
from across Europe developed by COPHES was
tested in the DEMOCOPHES pilot study by 17
countries in Europe. Creating a framework that
takes into account and works with differences
in culture, policy, ethics as well as the skills and
experiences of each country is an exciting chal-
lenge. The need to positively engage the public
in this area of research is essential for recruit-
ment and a successful study.

The pilot study has been a valuable exercise
in developing the UK’s experience in human
biomonitoring research. In this presentation
the experiences in recruitment from the UK
perspective will be reported.  The recruit-
ment methods and communication tools that
were tested in the study will be evaluated; ex-
ploring the bottlenecks encountered, noting
the achievements and considering how the
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methods used compare to other UK studies.
Feedback obtained from the public, during
recruitment, and from study participants, the
timeframe for recruitment, and the timing of
communication to potential participants all
must be considered in order to maximise re-
sponse rates. The lessons learnt from the UK pi-
lot study will be discussed and some suggested
recommendations to optimise recruitment
methods for future studies will be proposed.

Keywords: Human Biomonitoring, recruit-
ment, communication, participation, UK
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COPHES (Consortium to Perform Human Bio-
monitoring on a European Scale) began its
work to establish the bases for a coherent hu-
man biomonitoring (HBM) approach in Europe
three years ago. One of the COPHES aims was
to guarantee comparable HBM analytical re-
sults within Europe and to contribute to capac-
ity building of HBM labs. To achieve that goal
a Quality Assurance Unit (QAU) constituted by
ISCIII (Spain) and IPA (Bochum) scientists was
established. The COPHES Quality Assurance
Unit worked towards harmonization of the an-
alytical methods and the pre-analytical phase.
Standard operating procedures (SOP) for the
pre-analytical and the analytical phase were
elaborated. The analytical SOPs were to be re-
garded as state of the art methods that could be
adapted by the labs to fit the local conditions.
A system of three interlaboratory comparison
investigations (ICl) and two external quality as-
sessment schemes (EQUAS), including prepara-
tion of control material and measurements by
reference labs, was carried out. Web conferenc-
es were established as tool for training and ca-
pacity building. Quality assurance, training and
capacity building for HBM labs in Europe were
successful. The number of participating labs in-
creased from 20 to 38 in the 17 European mem-
ber states during the project. 15 reference labs
from USA, Canada, Japan and Europe kindly

collaborated in EQUAS exercises. The supply of
SOPs and the training activities during the web
conferences proved valuable, especially for the
less experienced labs. During this exercises we
established a quality assured pan-European
HBM network on the examples of 4 rather well
established HBM parameters like cadmium,
cotinine and creatinine in urine and mercury
in hair, while we gave the first steps to work
together in an harmonized way in 2 emerging
parameters, phthalate metabolites and bisphe-
nol A in urine. Based on the results of the qual-
ity assessment schemes, well performing labs
were selected by the MS to perform this first
European-wide HBM survey. The analysis of the
real DEMOCOPHES samples have confirmed
that only strict Quality assurance and Quality
control will guarantee comparable and reliable
results, therefore it is better to lose in capacity
building by applying strict criteria for lab selec-
tion, than to compromise quality and compa-
rability of results.

Keywords: HBM, Biomarkers, quality assur-
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Acknowledgements: Spanish project SEG
1112/10 (MAGRAMA-ISCIII agreement), DE-
MOCOPHES (LIFEO9 ENV/BE/000410). Authors
also would like to thank the reference labs for
EQUAS in  COPHES/DEMOCOPHES proojects.
www.eu-hbm.info

21




Capacity building for chemical analyses with focus
on cadmium: experiences in Poland
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Within COPHES (Consortium to Perform Hu-
man Biomonitoring on a European Scale) a
harmonized EU protocol was developed which
gave the framework to perform DEMOCOPHES
in each of the 17 participating countries. The
primary aim of DEMOCOPHES was to test the
feasibility of an EU-HBM approach, generat-
ing comparable data. Throughout the differ-
ent steps of data analysis, frequent consist-
ency checks were included to ascertain that
no confusing or contradictory interpretation
of biomarker data occurs. Standardisation of
pre-analytical phase, SOPs for analytical meth-
ods and quality assurance in the analytical
phase were the tools to achieve comparable
HBM results of urinary cadmium, cotinine, and
phthalate metabolites as well as total mercury
in hair. In Poland the NIOM laboratory was suc-
cessful in the ICI/EQUAS exercise for analysis
of cadmium in urine samples. The cadmium
concentration in urine samples was measured
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with ICP-MS with and without Rh as an inter-
nal standard. The validation parameters of the
method are limit of quantification( LOQ): 0.012
pg/l, limit of detection (LOD) 0.004 pg/I, accu-
racy: 7.9 %, recovery:98,2 %, inter-series repeat-
ability: 5%, standard deviation for the internal
quality control samples: 0. 22.

Keywords: DEMOCOPHES, HBM, capacity
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HBM calls for a high level of analytical exper-
tise. In 2009 a report from the Swiss federal
council showed that only a small number of
Swiss laboratories have the capacity to deter-
mine certain substances in human media such
as urine, blood or breast milk, e.g. public sector
laboratories. Medical and chemical laboratories
often offer determinations of lead and other
heavy metals. Private laboratories routinely of-
fering human biomonitoring (HBM) services for
typical organic substances rarely exist in Swit-
zerland (no supply due to few demand). By ten-
der procedure for DEMOCOPHES we could only
gain one lab for the analysis of the pilot study
which was willing to learn and implement the
phthalate analyses (MnBP, MBzP, MEHP, 5-OH-
MEHP, 50xo-MEHP, MEP, MiBP). The university
lab passed the international inter-laboratory
comparison investigations (ICl) and external
quality assessment schemes (EQUAS) for the
analysis of mercury in hair as well as cadmi-
um and cotinine in urine. Due to limited time
the phthalates analytics could not be imple-
mented. This measurements had to be given
abroad to a lab which successfully took part
in ICls and EQUAS of DEMOCOPHES. Although

the Swiss lab was not able to implement the
phthalate analytics in time for DEMOCOPHES,
the lab learned the method in principal, could
gain capacity and build up a network. Thus the
participation was an investment for the future.
After DEMOCOPHES the Swiss federal council
will decide on a possible implementation of a
national survey using HBM. In case of an imple-
mentation the network gained within DEMO/
COPHES could be used in general, as well as
concerning the analytics.
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For the first time in the EU, 17 countries collect-
ed in a harmonised effort human biomonitor-
ing data and questionnaire information about
environment, health and life style. More than
4000 subjects (mothers and their children 5-11
yrs) participated in the study. A central data-
base was developed to collect and analyse all
the EU data. Information was obtained on the
distribution of biomarker levels (urinary cad-
mium, cotinine, phthalatesmetabolites and
mercury in hair) in the EU population. The
geometric mean (with 95% confidence inter-
val) and 90th percentile (with 95% confidence
interval) were calculated for each biomarker
separately in children and in mothers as “Euro-
pean exposure values” The European exposure
values were compared with available health
based guidance values. After adjustment for
confounders, average exposure values in each
country were compared with the mean of the
“European exposure values” by means of a
weighed analysis of variance. Multiple regres-
sion analysis was used to identify significant
environmental, geographical, personal or life
style related parameters which influence the
biomarker level.

Exposure of the general population in EU is
well below the current health based guid-
ance values, very few participants had values
which were higher that the health based guid-
ance values. Biomarker values showed a large
variabity in the population and between the
countries, the information reported by the par-
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ticipants on their environment and life style al-
lowed to identify factors that influence the bi-
omarker levels and hence indicate the leverage
for intervention

The biomarker levels in children were highly
correlated with the levels in their mother, es-
pecially for mercury and cotinine, which may
indicate a common environmental factor that
influences the biomarker level.

Younger children ( 5-8 yrs) have higher levels of
mercury, cotinine and phtalates (except MEP)
compared to older children (9 - 11 yrs). This
emphasises the importance to give specific at-
tention to the younger age group.

After adjustment for known modifying fac-
tors, social class ( represented by the highest
educational level of the mother) has a signifi-
cant influence on each of the biomarker levels:
mercury level in hair increases in children and
mothers if social class is higher, while cotinine,
cadmium, phthalate metabolites are lower
with increasing educational level of the fam-
ily. This influential factor may hide underlying
determinants of exposure yet not discovered.
Keywords: Pilot reference values, data analysis,
health based guidance values
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Communication: From Strategy to Reality
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Often left to the end of a project; communica-
tion is a lesser understood key deliverable in
any research project but especially in one that
involves a wide array of stakeholders.

Why do the public feel that politicians and sci-
entists are not to be trusted? Why do scientists
feel frustrated with the questions asked by the
general public? Two questions one answer:
because there is a lack of appropriate commu-
nication.

COPHES produced a communication strategy
and material including a website, Newsletters,
briefing notes for policy makers and medical
practitioners, factsheets, educational mate-
rial and consent/assent forms were developed.
This material was used and tested by DEMO-
COPHES and required translation - linguistical-
ly and culturally. The reaction of focus groups
to the aims and objectives of the project were
very enlightening. Material which had been
written and ‘tailored’ for participants was re-
garded by the participants as too detailed and
in some cases ‘scary’ this shows that there is
a lot to be learnt. Interestingly, National Re-
search Ethic Committees often asked for more
detail to be given to potential participants as
part of the recruitment. This was at odds to the
feed-back received from the participants.

The communication strategy covered all phas-
es of the project. The initial recruitment phase
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called for material for the general public, the
potential participants, politicians as well as the
scientific community. This also required mes-
sages for different age groups — mothers and
their children. This material was presented to
two focus groups in the UK.

Sample collection and reporting results back
to the participants —this phase is very sensitive
and personal contact provides an opportunity
for participants to ask further questions. This
can only be successful if there is trust between
the study participants and the project field
workers.

Scientists often present their results in scientif-
ic papers and at high level international confer-
ences where the participants are anonymous
figures, distributions and unexplainable out-
liers. Rarely do the participants have a chance
to discuss their results and what they mean at
an individual or collective level.
Communication is a crucial part of a human
biomonitoring project when done well leads to
trust and mutual understanding.

Keywords: Communication, human biomoni-
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groups
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and how to communicate, that’s the question
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At the start of the Belgian Democophes field
work, a press release was launched. At that
time all translated documents were available
on the Belgian website. The first few months,
we tried to stick as close as possible to the
communication templates of Democophes,
but after three months they were minimized
in size. Field work ran from October 2012 un-
til February 2012. The measured levels were
discussed on in the steering committee before
the Summer time. Since there were very few
levels above HBM-I level and none above HBM-
I, there was no immediate contact with those
individuals at that stage. In July 2012, the par-
ticipants and directors of the schools received
a letter of thanks announcing the approximate
timing of communication of the personal and
collective results.

An English background report was made con-
taining all information and study data. In an
English, French and Dutch lay-man report the
principal information and study results were
summarized. In September 2012 the individual
results were sent to the participants. One day
after distributing the results letters via regular
post, a press release document was posted on
the National website. By that time the website

was updated and refreshed, including the final
fact sheets in both Dutch and French. The as-
sociations of medical practitioners from the
sampling regions were sent information on the
study in this period. A special information ses-
sion, on which all Dutch speaking participants
were invited, was organized in one school, ena-
bling documentary makers to film the event
and in this way advertising human biomonitor-
ing in Belgium. End of November 2012, after
the closing meeting of COPHES/DEMOCOPHES
a national workshop will be held in Brussels for
participants, schools, local politicians, scientists
and policy makers. On the agenda will be the
presentation of the National results in compari-
son with the European levels. On that sympo-
sium there will be also a closed discussion on
policy making and policy priorities. Aim is to
strive for a practical action plan similar as is
running in the frame of the Flemish Environ-
ment and Health Surveys.
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Democophes Luxembourg: Talk to Each Citizen?
Making Best Use of the Advantages of a Small Country
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In Luxembourg DEMOCOPHES attempted from
the beginning to make best use of the advan-
tage of being the smallest participating coun-
try. Distances between cities but also informa-
tion lines are short and an efficient contact
network was already established from previous
projects. In Luxembourg the project started in
March 2011 with a press conference in the of-
fice of the Minister of Health, who highlighted
the importance of the DEMOCOPHES project.
This press conference was well covered by all
national newspapers and one radio station.
Around that time the website for Luxembourg
was also launched. All materials for the field
work (questionnaires, information leaflets)
were translated in two (German, French) of the
three national languages (Luxembourgish was
not necessary). The 60 mother-child pairs nec-
essary for the survey were selected via contacts
with primary schools (letters) and a newsletter.
Fieldwork took place between November 2011
and January 2012 and all families were visited
at home where the interviewers also had the
possibility to ask additional questions. Labora-
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tory analyses and statistical analyses were per-
formed following all guidelines from COPHES.
In October 2012, timely before the meeting on
Cyprus, the participants received a letter with
their results including information leaflets on
the compounds measured. A meeting to inform
the Minister of Health about the DEMOCOPHES
results is scheduled in November. An informa-
tion evening aiming at presenting the national
results in comparison with the European levels
and to which all participants will be invited is
envisaged to also take place in November.

Keywords: Luxembourg, human biomonitor-
ing, communication, policy
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The COPHES and DEMOCOPHES project has
as the key objective to conduct human bio-
monitoring in a harmonized way according to
agreed upon procedures. 17 different countries
have been conducting HBM according to these
procedures. Aspects of HBM are recruitment,
questionnaire administration, sample collec-
tion, storage and tramsport, lab analysis, data
handling, data quality control, statistics, inter-
pretation and through all this runs communi-
cation.

To be sure procedures were well understood,
extensive attention was given to training.
Workshops have been organised addressing
the different aspects. Training material was
developed by WP’s responsible and those in-
volved in the different subject matter (field

work, communication) were invited. Training
sessions were given in English. In particular for
field work, to make sure the training was effec-
tive, those training in the countries were invit-
ed. Sessions were hosted by Germany, Belgium
and Denmark.
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Training of fieldworkers and implementation:
experiences in Romania
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From the Romanian DEMOCOPHES team two
persons responsible for the fieldwork and in
charge with internal quality control attended
the training in Berlin provided by COPHES in
June 2011. The training materials (ppt files)
were translated into Romanian language and
the national adapted Fieldwork Manual. We
used the “train the trainer” principle in two ses-
sions.

The fieldworkers were selected from the En-
vironmental Health Center personnel who
participated in numerous national and inter-
national projects where they had the tasks to
fill in the questionnaires, to sample biological
matrixes (urine, blood, nails).

No constraints, problems or special points of
attention were encountered.

The 4 trainees build two independent teams
which had to be able to perform parallel run-
ning of home visits, as well as in the survey
offices established in the schools or parallel
running at the urban and rural location. They
were educated and trained for all occurring
procedures in order to be able to be respon-
sible for the whole process of recruitment and
sampling.

The first module of the training consisted of
the theoretical part in which the survey objec-
tives, the pollutants analyzed and other theo-
retical background information was provided.
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Although the trainees were all skilled field-
workers but with different background it was
very important for them to be able to answer
correct all the supplementary questions during
the interviews without influencing the moth-
er's answer.

The second module of the training was a prac-
tical module in which the sampling of the urine
and scalp hair samples was practiced, as well as
how to fill in accurately the questionnaires and
especially how to proceed all the activities in a
harmonized way, in order to fulfill one objec-
tive of the study, namely to obtain comparable
data; the rehearsal of sampling and interviews
had to help them to perform in a polite way
and to deal with difficulties during the home
visit. Two assisted scored tests were applied for
their evaluation. Although they were advised
to keep a permanent link to National Focal
Point/Survey Office (where a permanent advis-
er can find answers to all occurring questions
and solve all their problems).
DEMOCOPHES,

Keywords: train-the-trainer,

fieldworker
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The implementation of the common DEMO-
COPHES framework for a unified approach in
HBM across Europe required significant effort.
In the case of Cyprus, a particular challenge
was to apply a strategy based on initial school
- based recruitment, followed by home Vvisits,
while maintaining all essential components of
the EU protocol developed by COPHES.

The selection of the fieldworkers was made
using an open call in Spring 2011. Priority was
given to allied health professionals with sig-
nificant prior experience in field research in Cy-
prus. Selection was made based on submission
of cv, references and personal interviews con-
ducted by the national coordinators. Due to
the lower sample population required for the
Cyprus national study (60 mother-child pairs), a
minimum of 2 field workers was sufficient, each
operating on a different setting (i.e. rural and
urban site, respectively).

With regard to fieldwork training, the Cyprus
team first developed and distributed a detailed
manual in print and electronic form. This in-
cluded all translated questionnaires and fact
sheets, along with SOPs, national protocol,
bioethics, ministry of education and personal
data protection authority licences and check-
lists for self-control, internal and external audit.
An original version of the manual was distrib-
uted in July 2011, followed by the final in Sep-

tember 2011, which was partially reorganized
in accordance with samples prepared by other
DEMOCOPHES partners during the summer.
Field work training was conducted via a com-
bination of a full day theoretical workshop
(providing background information on study
design, rationale for sampling, recruitment
process and home interview structure) and 2
practical sessions for practice in mock inter-
views and sampling techniques. Moreover, a
briefing session was also arranged after the
first home visit for each fieldworker for feed-
back and improvement opportunities.

The study implementation ranged from Oc-
tober to December 2011. The 2 fieldworkers
received contact details of interested mothers
who have been previously screened for eligi-
bility via a telephone recruitment interview by
the medical doctors of the study. Following set-
tlement of a home visit date, they proceeded
with a 1-hour interview and sampling session,
with minimal difficulties pertaining to resched-
uling due to inability to receive samples or time
restrictions on behalf of the participants.
Keywords: Biomonitoring, DEMOCOPHES,
fieldworkers, manual, training
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In Belgium, 129 pairs of mothers (average
40y old) and children (average 8y old) were
sampled in 13 schools in the urban region of
Brussels and in a rural area in the West of the
country. Urine and hair samples were tested
for several chemical contaminants, including
phthalates, cotinine, cadmium, mercury, bi-
sphenol-A (BPA) and triclosan (TCS). The latter
two compounds are discussed in this abstract.
BPA, a very high production chemical, is widely
used in the production of polycarbonate and
epoxy resins. BPA mimics estrogen and in vitro
studies have shown that BPA binds to the estro-
gen receptor and introduce estrogen receptor-
mediated gene expression. TCS is an antimicro-
bial compound widely used in personal care
products (soaps, tooth paste, etc) in concentra-
tions up to 0.3%. There are few data on human
exposure to BPA and TCS and there is a need for
human studies to investigate the relationships
between exposure levels and disorders such as
early puberty or poor semen quality.

The determination of BPA and TCS was per-
formed following a method published by
Geens et al. (2009) employing GC-ECNI/MS.
Geometric mean concentrations of BPA were
similar among mothers and children (2.55 and
2.35 ug/L, respectively), with 97 to 100% detec-
tion frequency. In mothers, higher BPA con-
centrations were correlated to the increased

regular consumption of canned food. None of
the mothers or children had BPA urinary levels
higher than the Human Biomonitoring Limit
of 2500 or 1500 pg/L, respectively. Using a
model based on the measured concentrations
(ng/L) and literature reference values for the
daily age-dependent excreted urine volume (L/
kgbw/day), we roughly estimated that the daily
intakes of BPA were at least 100 to 500 times
lower than the current EFSA Tolerable Daily In-
take of 50 pg/kgbw/day.

TCS concentrations were higher in mothers
compared to children (2.72 vs. 1.23 ug/L), pos-
sibly due to the higher use of personal care
products by the mothers. TCS levels in children
increased if they have used personal care prod-
ucts and sun screens.

Urine appeared to be a suitable matrix to as-
sess contamination with BPA and TCS present
in daily life of the Belgian mothers and children.

Keywords: Belgium, bisphenol-A, triclosan,
results, mothers, children, determinants of ex-
posure
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Phthalates are widespread used in the industri-
al production of numerous consumer products.
They have shown anti-androgenic effects and
are suspected to be involved in human male
reproductive health problems. Phthalates have
also been associated with health problems in
children such as obesity, astma, reduced intel-
ligence, and changes in pubertal timing among
girls and pubertal gynaecomastia in boys, al-
though controversies exist.

Determination of urinary phthalate metabo-
lites in more than 1300 healthy Danish chil-
dren and adolescents from the Copenhagen
area showed that monoethyl phthalate (MEP),
mono-iso-butyl phthalate (MiBP), mono-n-
butyl phthalate (MnBP), monobenzyl phthalate
(MBzP) and metabolites from di-(2-ethylhexyl)
phthalate (DEHPm) and di-iso-nonyl phthalate
(DINPm) were measured in almost all samples,
and that the median concentrations were 39,
81,51, 48,136, and 25 ng/mL, respectively. Fur-
thermore, the children and adolescents were
exposed simultaneously to multiple phthalates.
Twenty-four hour urine samples were collected
from a subgroup of the children (n=129) and
the median estimated daily intake of phtha-
late diesters was: 4.29 (DBP), 4.04 (DEHP), 1.70
(DiNP), 1.09 (DEP) and 0.62 (BBzP) g/kg bw/24h.
Of these children, 8.5% were estimated as be-
ing exposed to DBP at levels above the Euro-
pean food Safety Authority’s (EFSA) limit for
tolerable daily intake (TDI).

In general the youngest children with less ad-
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vanced pubertal development had the high-
est urinary concentration of YMBP(i+n), MBzP,
DEHPm and DINPm. MEP followed the opposite
pattern and significant increasing urinary con-
centration with increasing age was observed
for both genders.

After stratification of the urinary phthalate ex-
cretion into quartiles, an increasing age at pub-
arche (onset pubic hair) and a lower prevalence
of detectable testosterone in the girls with in-
creasing phthalate metabolite quartiles (except
for MEP) was observed. No association between
phthalates and age at onset of breast develop-
ment was observed. In boys the urinary levels
of phthalate metabolites were not associated
with age at pubertal onset, serum testosterone
levels or presence of gynaecomastia. These
findings suggest that the observed phthalate
exposure in children may have sufficient anti-
androgenic activity to significantly affect the
activity of the low testosterone level in girls
whereas boys with a much higher endogenous
testosterone level do not seem to be affected.
Keywords: human biomonitoring, risk assess-
ment, phthalates, children, puberty, anti-an-
drogen effects
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In environmental health, a number of studies
have been performed with newborns, children,
and adults with classical biomarkers of expo-
sure as well as promising markers of effect and
new techniques of ‘omics’ Several EU financed
projects have developed and validated human
biomarkers such as the PHIME (Public Health
Impact of long-term, low-level Mixed element
Exposure in susceptible population strata), In-
tegrated Project, Newgeneris (Newborns and
Genotoxic exposure risks: Development and
application of biomarkers of dietary exposure
to genotoxic and immunotoxic chemicals and
of biomarkers of early effects, using mother-
child birth cohorts and biobanks) program, EC-
NIS (Environmental Cancer Risk, Nutrition and
Individual Susceptibility) network of excellence
and our European pilot program COPHES/DE-
MOCOPHES. Today much attention is put to-
wards biomarkers predictive of diseases and
consequently the development of biomarkers
in disease diagnostics and medicine evalua-
tion has increased and expectation towards
predictive effect biomarkers in environmental
health. When considering effect biomarkers
the Wilson and Jungner classic screening crite-
ria published by WHO 1968 should be revisited
and modernized.

1. The condition sought should be an impor-
tant health problem

2. There should be an accepted treatment for
patients with recognized disease.

3. Facilities for diagnosis and treatment should
be available.

4.There should be a recognisable latent or early
symptomatic stage.

5. There should be a suitable test or examina-
tion.

6.The test should be acceptable to the popula-
tion.

7. The natural history of the condition, includ-
ing development from latent to declared dis-
ease, should be adequately understood.

8. There should be an agreed policy on whom
to treat as patients.

9.The cost of case-finding (including diagnosis
and treatment of patients diagnosed) should
be economically balanced in relation to pos-
sible expenditure on medical care as a whole.
10. Case-finding should be a continuing proc-
ess and not a‘once and for all’ project.

Wilson . JMG, Jungner G. Principles and practice
of screening for disease. Geneva: WHO; 1968.
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Omics technologies allow the quantitative
measurement of global sets of molecules in
bio-samples using high-throughput tech-
niques, thus providing a molecular descrip-
tion of the state of cells as they respond to
environmental influences and as they evolve
towards pathological states. In combination
with reliable measures of individual exposure,
they can offer strong support for the establish-
ment of etiologic links between environmental
exposures and disease. Furthermore, emerging
evidence indicates that some types of omic
profiles may serve as long-lived biomarkers of
past exposures, thus providing a route to the
characterization of the exposome.

Applications of omics technologies in environ-
mental health-related population studies are
still limited. However the available evidence
supports the anticipation that these technolo-
gies can lead to the discovery of new biomar-
kers. Examples of exposures for which charac-
teristic omic profiles in blood cells have been
reported include benzene, arsenic and other
chemicals of wide interest. Furthermore, omic
profiles which serve as biomarkers of risk of fu-
ture disease have been reported for a number
of diseases. Analogous results have been ob-
tained in the context of the European project
EnviroGenomarkers (www.envirogenomarkers.
net) which consists of a number of prospective
studies nested within existing adult and child
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cohorts. This project, being by far the larg-
est environmental health population study in
which omics technologies have been applied,
has provided valuable experience on the util-
ity of this approach in relation to population
monitoring.

A particularly important message emerging
from current experience in the use of omics
in population studies relates to the need for
combining the characterisation of omic pro-
files with measurement of chemical-specific
biomarkers of exposure such as have been
collected in the context of COPHES. Given the
enormous amount of effort and resources re-
quired for collecting such diverse kinds of data,
the coordination of biomarker-based environ-
mental health research becomes of critical im-
portance. This is a challenge that needs to be
addressed at a European level, towards which
the ECNIS Network of Excellence has been
working for the past seven years.

Keywords: omic profiles; biomarkers of expo-
sure; biomarkers of risk; molecular epidemiol-
ogy; biomonitoring
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In 2010, the comprehensive European environ-
ment state and outlook report showed that
environmental policies have delivered sub-
stantial progress in reducing specific pressures
and improving the state of the environment.
While many challenges, such as air pollution,
water stress, nature protection and waste man-
agement, have been on the political agenda
for several decades, the appreciation of their
drivers and the impacts has changed, both in
Europe and globally. Increasing recognition of
multiple, direct and indirect links between en-
vironmental challenges, coupled with global
developments, points towards the existence
of systemic risks - that is the potential loss or
damage to an entire system, rather than a sin-
gle element. Identifying environmental risks to
human health has thus become more complex,
and should go beyond immediate and indi-
vidual health impacts of specific, well-known
stressors. Multiple exposure, long-term im-
pacts, inequalities and footprint aspects should
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also be addressed, taking account of links be-
tween health, environment and social agendas.
The limitations of a segmented, hazard-focused
approach to environment and health become
increasingly apparent, when confronted with
interconnected and interdependent challeng-
es to human health, like climate change, de-
pletion of resources, ecosystems degradation,
impacts of chemicals on human health, etc. To
protect and sustain human health and well-be-
ing, future efforts to improve the quality of the
environment will need to be complemented by
other measures, including significant changes
in lifestyle, human behaviour, and consump-
tion. Thus, in the future, a broader framing of
environment, health and well-being issues is
needed, adding a social dimension and linking
them with other policy domains, such as re-
source efficiency and ecosystem services.

Keywords: Environment multiple exposures
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Phthalates are man-made chemicals that are
used in a large variety of consumer products.
Long-chain phthalates (DEHP, DiNP, DiDP) are
primary used as plasticizers to increase the flex-
ibility and transparency of plastics. As a compo-
nent of polyvinyl chloride (PVC), these phtha-
lates find their application in construction
materials, flooring, roofing, toys, food packing
materials, medical devices, etc. Short-chain
phthalates (DMP, DEP, BBzP, DnBP, DiBP) are
also often used in non-PVC applications such
as personal care products, paints, adhesives,
textiles, coating of medications, pesticides, etc.
Phthalates are suspected endocrine disrupters.
In animal studies and in epidemiological sur-
veys, exposure to phthalates has been linked to
disturbances of the male reproductive system
(testicular dysgenesis syndrome), female breast
cancer, obesity and metabolic syndrome.

Seven urinary phthalate metabolites (MEHP,
50H-MEHP, 50xo-MEHP, MnBP, MBzP, MEP and
MiBP) were measured in a standardised and
harmonised way in more than 4000 mothers
and their 5-8-year old children from 17 Euro-
pean countries in the DEMOCOPHES project
(Demonstration of a Study to Coordinate and
Perform Human Biomonitoring on a Europe-
an Scale). Comparison of European exposure
values with available health-based guidance
values shows that exposure is well below the

limit values. Multiple regression analyses allow
to quantify the impact of personal factors (age,
gender), life style related parameters (food in-
take, use of cosmetics), environmental factors
(indoor environment, rural/urban) and social
factors (educational level) in relation with
phthalate levels in the body. These findings
may also be linked to ecological data, e.g. pro-
duction volumes or information on consumer
habits in a country. The results show that phtha-
lates are highly present in our environment and
in the human body. This information can serve
as input for policy makers to regulate the use of
phthalates in industrial processes. Further, the
data allow to specify typical exposure patterns
for the different phthalates and hence identify
triggers for sensibilisation actions to lower the
exposure in the population.

Keywords: Human biomonitoring, phthalates,
endocrine disruption, nutrition, personal care
products, health based guidance values
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Mercury levels, fish consumption and policy implications
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The adverse effects of high mercury exposure
in humans are well known. For general popula-
tion, fish and particularly large marine fishes like
tuna, sharks and swordfish are the major source
of methyl-mercury. On the other hand fish and
marine products are rich in unsaturated fatty
acids, which reduce the risk of cardio-vascular
disease and therefore are beneficial for health.
Cardio-vascular disease is related to high con-
sumption of red meat and dairy products and
low intake of vegetables and fruits. Public
health authorities are therefore recommending
a Mediterranean diet with a high proportion
of fish, marine products, vegetables and fruit
has as a way to reduce cardiovascular disease
burden. However, the authorities are facing the
dilemma to balance the benefits of fish con-
sumption, with the assumed adverse effects of
low level methyl-mercury exposures. Shall the
policy makers advise against fish consumption
because of contaminants or are the negative
effects of the contaminant burden still minor to
the positive effects of a healthier diet? The de-
cision makers need robust information before
they can decide on mitigation strategies. The
first question to answer is, how much mercury
are we exposed to in our daily lives and from
where is it coming? Democophes (Demon-
stration of a Study to Coordinate and Perform
Human Biomonitoring on a European Scale) is
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giving an insight of mercury levels in the hair
of children and their mothers in 17 European
countries measured under strictly standardized
and harmonized conditions. For the first time
it is possible to map human mercury exposure
at a European level with real and comparable
numbers, despite the sample cannot be con-
sidered representative at national level and
not all European countries are represented. The
results obtained evidenced differences of one
order of magnitude between the participating
countries and these differences are associated
with diet. For individual Member States this
mapping provides an important benchmark
which could assist in national mitigation strat-
egies. Information of this kind is essential for
international negotiations at the global level in
forming the European position in the negotia-
tions and implementation of a Global Mercury
Treaty currently developed by UNEP.

Keywords: HBM, children, fish consumption,
mercury, mitigation strategies fish consum-
tion, age
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Environmental Tobacco Smoke (ETS) is known
to cause a multitude of adverse health effects
to non smoking individuals and is classified as
a“Group A carcinogen’, with no safe level of ex-
posure.

As children are particularly vulnerable, an
anti-smoking campaign was initiated in Cy-
prus 2004, with the aim to reduce children’s
exposure to passive smoking and to promote
antismoking attitude in both children and
their parents. The study design involved: a)
assessment of parents’ and children’s knowl-
edge -attitudes-practices related to ETS from
self-answered questionnaires b) experimental
determination of the total exposure of chil-
dren to ETS by measurement of cotinine (i.e.
metabolite of nicotine) in biological samples
and ¢) an indication of the extent of exposure
at the family home by indoor air measure-
ments of nicotine. A multi-faced intervention
program followed, targeting parents, children
and the general public with the aim to reduce
children’s exposure to ETS. Finally, the situation
was reassessed in the same study population,
using the same methodology, in order to eval-
uate the success of the intervention. Two such
studies have been completed, the first in 2004-
2008 and the second 2009-2011. Both studies
concluded that the intervention improved the
knowledge and practices of parents and had
more significant influence on children of smok-
ers. Generally, children remain exposed to ETS,

primarily outside the family home, even after
the introduction of a new national law in 2010,
which prohibits smoking in public enclosed
places.
DEMOCOPHES, the first ever European harmo-
nized HBM survey, provided Cyprus with the
opportunity for direct comparisons of ETS ex-
posure with other European countries. Cotinine
in urine was measured in 60 pairs of mothers
and their children. Supplementary information
was collected in questionnaires by interview-
ing mothers at their home. 18.6% of mothers
were smokers and had >360 X higher cotinine
levels than non-smokers (GM | =290.2
pg/g creatinine). All non-smokers (mothers and
children) had levels well below the benchmark
of 50 pg/g cr, which distinguishes smokers and
heavily exposed passive smokers (GM__
mothers = 08 Hg/g cr, GM . =0.8 ug/g cr). Self-
reported exposure to ETS correlated strongly
with higher levels of cotinine in non-smokers
(for both mothers and children) with average
levels close the European averages.
These results demonstrate the usefulness of
HBM in providing authorities with actual levels
of exposure of (sub) populations to ETS and in
support of anti-smoking campaigns.
Keywords: Human biomonitoring, cotinine,
ETS exposure, Cyprus
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Mercury exposure has been associated with
an increased risk for several health effects in
particular in children. The intake of fish has
been shown to be the main route of exposure
to Hg and Portugal represents the highest fish
consumption country in Europe. Among non-
smokers, especially children, exposure to en-
vironmental tobacco smoke (ETS) represents
a major cause of serious health problems and
there is no safe level for this exposure. Since
people still smoke at home and other enclosed
places, non-smokers may be exposed to ETS.
Consequently there is an evident interest in
providing competent authorities with expo-
sure data so that they can determine whether
specific groups have been exposed to higher
levels than the reference/guidance values.

Besides contributing to the objectives of the
European DEMOCOPHES Project, the DEMO-
COPHES in Portugal has been carried out to
determine human exposure in the country to
the selected biomarkers, in order to specifically
verify if the higher national fish consumption
and the still current high prevalence of people
smoking in enclosed places are reflected in the
mercury and ETS exposure levels, respectively.
The results show, for 120 mothers (M) and 120
children (C), a very high prevalence of frequent
fish consumption (M=80%; C=93.3%), a higher
than expected prevalence of smoking women
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(30% vs 20.9% reported in the national popula-
tion) and a high current ETS exposure in non-
smokers (M=24.7%; C=28.3%). Hair Hg levels
(M= 1.203; C=1.035 mg/qg) are lower than the
reference value (5mg/g), suggesting that the
high fish intakes are not reflected in the Hg
exposure, eventually due to the usually low
Hg levels of the most common fish included
in the Portuguese diets. Given the recognised
health benefits of a diet rich in fish, appropri-
ate policy intervention would be the continu-
ous advice on high intake of usual species.
Urinary cotinine levels (M= 9.1; C=1.2 mg/g
creatinine) are much lower than the cut-off
50mg/g creatinine used to identify smokers or
ETS heavily exposed. However, the likelihood of
adverse health effects due to low levels expo-
sure mainly in children makes it imperative to
systematically advise smokers to quit especially
near children.

Keywords: Human biomonitoring, Portugal,
Mercury, Cotinine, Smoking, ETS exposure, Fish
consumption
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The Legislative basis for the implementation
of the Human Biomonitoring programme in
Slovenia is defined in the Article 49 Act of
Chemicals of the Chapter IX. Protection of Hu-
man Health and the Environment (O.J. RS No.
16/2008) under the topic related to protection
of people or the environment, prohibitions and
restrictions. Short-term objectives of the HBM
programme is to provide data on exposure
of the inhabitants to chemicals and related
health impact throughout Slovenia, reference
(background) values, and spatial differences in
exposure including rural, urban environments
and contaminated sites. Long-term objectives
include the exposure and risk assessment for
health, implementation and monitoring of im-
plemented measures, science based risk evalu-
ation, time trends of exposure, and providing
input for policy making, based on surveillance
activities.

The study population includes lactating wom-
en and men from the same area in the age from
20-40 years. Twelve areas covering urban, rural
and contaminated sites are covered, of which
three have already been included in the pilot
phase. 50 women and 50 men from each area
(1200 subject all together, of which 300 have
already been included in the pilot phase).
Inclusion criteria strictly followed are: (i) resi-
dency in the area at least 5 years, (ii) first child,
(iii) breastfeeding only one child not twins; (iv)
normal healthy pregnancy; (v) availability for

sampling 6-8 weeks after delivery. Exclusion
criteria include the following: chronic diseases,
occupational exposure, smoking, alcohol or
drug abuse, reside near known emissions of
pollution except on contaminated areas.

The sampling matrix and the measurements
include breast milk (Cd, Hg, Pb, Se, organo-
chlorinated pesticides, marker PCBs (28, 52,
101, 138, 153, 180, PCDD, PCDF, dioxin like
PCB, PBDE, triglycerides, cholesterol); Blood -
women (Hemogram, Pb, Cd, Hg, As, Cu, Zn, Se);
Blood — men (Hemogram, Pb, Cd, Hg, As, Cu, Zn,
Se, organochlorinated pesticides, marker PCBs
(28, 52, 101, 138, 153, 180, triglycerides, cho-
lesterol, PCDD, PCDF, dioxin like PCB, PBDE);
urine (Cd, Hg, Markers of kidney function: al-
bumin, alpha-1-mikroglobulin, 1gG, NAG) TSH,
Creatinine); and hair (Hg).

Recruitment remains one of the major obsta-
cle and most difficult part of the programme.
Therefore, communication during the study
conduct phase needs to be considerably im-
proved. The institutional arrangements and the
implementation of results in the policy context
also remain to be further elaborated.

Keywords: Human biomonitoring, exposure,
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Acknowledgements: Ministry of health R
Slovenia, Chemical Bureau; Slovenian Research
Agency - ARRS

43




A legal framework for Environmental Health Monitoring
System in the Czech Republic

Milena Cerna*, Riizena Kubinova, NIPH Prague, Czech Republic

Contact Details of Speaker: Milena Cernd, NIPH Prague, Czech Republic,

Email: mcerna@szu.cz

The Environmental Health Monitoring System
in the Czech Republic includes altogether 8
subprojects; human biomonitoring is one of
them. The System was set out by the Govern-
ment Resolution from 1991; later on it was
incorporated in the Act 258/2000 on Public
Health Protection. The System represents one
of the priorities of the National Environmental
Health Action Plan approved in the Govern-
mental Resolution from 1998. The Human bio-
monitoring subproject fully respects the Act on
the Personal Data Protection. The results have
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been used as comparative data on common
background environmental pollutant levels,
as long-term time trends and reference levels
for the Czech general population. It will also
provide information on performing the Stra-
tegic Framework for Sustainable Development
which was adopted by the Government Reso-
lution in 2010.

Keywords: Environmental Health; Czech Re-
public; Human biomonitoring; legislation



HBM Surveillance Programme in France: How to define
the substances of interest

Nadine Fréry*, Clemence Fillol, Stephane Vandentorren; French Institute for Public Health
Surveillance (Institute de Veille Sanitaire - Departement Sante Environnement)

Contact Details of Speaker: Nadine Fréry (n.frery@invs.sante.fr) — Institut de veille sani-
taire/Département santé environnement, 12 rue du Val d’‘Osne, 94415 Saint-Maurice cedex

- France

A French national human biomonitoring (HBM)
programme has been implemented in order to
estimate the exposure of the French popula-
tion to different chemicals in food and environ-
ment and to better understand the determi-
nants of chemical exposures. Two studies are
conducted simultaneously in this programme
i) a cross-sectional HBM survey coupled to a
nutrition and health survey in the French con-
tinental population aged 6-74 years and ii) a
children cohort from birth. This communica-
tion presents the method used to select the
chemicals of interest and to obtain a consensus
list of about 100 biomarkers to be analyzed in
those both studies.

The method was done step by step according
to a formalized approach, the Delphi method.
French speaking experts and foreign experts
were included in the selection process sepa-
rately. A preliminary work was done by a work-
ing group including Ministries and Agencies;
it provided a list of chemicals classified in 51
groups based on feasibility criteria (foreign and
French experiences), toxicity (IARC, endocrine
disruptors ...) and relevance (regulation in air,
water or food, law, priorities).Then the first step
was to select 8 criteria (Hazard identification,
Exposure characteristics, Social perception,

’

Biomarker characteristics, Feasibility of results
interpretation, Logistic and analytic feasibility,
Feasibility of the prevention, Contribution in
terms of new knowledge) and to ask to experts
to note them with a note from 0 to 10. Based
on the median note from all experts, the initial
note of each expert could be commented and
changed. The second step consists for each of
the 51 groups of chemicals, to give to each of
the 8 criteria a score among 4 possible answers
(totally yes (0.8), rather yes (0.6), rather no (0.4),
totally no (0.2)); for example, the criteria “haz-
ard identification” for arsenic (which means “Is
arsenic toxic?”) was scored by 0.8, totally yes. A
total rate for a particular chemical was obtained
by multiplying the median note of each of the 8
criteria by the corresponding mean score given
by all experts for a chemical and a particular
criterion. Finally, a list of chemicals/biomarkers
was obtained with their corresponding rate. For
the French experts, a final meeting to further
exchange and fine tune the ranking was done.
A final list was obtained and used for the both
studies. Rates of French and foreign experts
were very similar.

Keywords: HBM Survey France, Priority chemi-
cals
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In July 2009, the State General Laboratory
found an elevated concentration (18-19 pg
As/L) of arsenic in the drinking water supply of
the community of Mammari, which exceeded
the legal limit of 10 pg As/L. The well water sup-
ply was stopped immediately and clean drink-
ing water was distributed to the community. A
medical investigation was carried out with the
objectives of a) assessing the degree of expo-
sure of community residents to arsenic, b) as-
sessing the potential health effects and c) pre-
venting potential adverse health effects.

The investigation involved nail arsenic bio-
monitoring of the inhabitants, dermatological
examination of a representative sample of the
community’s population and assessment of the
possibility of an increased incidence of cancer
in the community in comparison to the rest of
Cyprus. Biomonitoring consisted of measuring
arsenic concentrations in nail specimens from
representative samples of the population of
Mammari and an unexposed community with
similar demographic, socioeconomic and geo-
graphic characteristics. The selection of the two
population samples was based on the results of
a questionnaire specifically designed to maxi-
mize their representativity and comparabil-
ity. Fifty six (56) nail specimens from Mammari
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non-smokers and forty eight (48) matched con-
trols were analysed in a specialized laboratory.
Mean nail arsenic concentration in Mammari
was 0.319 pg/g compared to 0.112 pg/g in the
control community. The differences were statis-
tically significant with a value for t = 5.364 and
p-value <0.001.

It was concluded that, although the increase
in nail arsenic in Mammari residents was prob-
ably linked to their exposure to higher concen-
trations of arsenic in drinking water, for an un-
known period of time, this level of exposure did
not pose a significant risk to their health. The
results of this study were used to better inform
residents about the magnitude of risk to which
they had been exposed and to make specific
recommendations on further monitoring and
handling the situation. The results of follow-up
nail arsenic measurements, approximately two
years after the discontinuation of exposure, are
expected soon.

Keywords: Arsenic, drinking water, arsenic
poisoning, pollution, well water, nail arsenic,
health effects
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The EU Environment and Health Action Plan
considers HBM as an essential tool to link
health and environment and promotes more
harmonized approaches so to reach higher ef-
ficiency and relevance. The EU funded projects.
COPHES and DEMOCOPHES have tested out
the feasibility of such harmonization within 17
European countries.

Challenges with respect to the feasibility of
a harmonized approach providing compara-
ble data were identified throughout the im-
plementation of this pilot study, allowing to
develop (1) conclusions on the feasibility of a
common approach to HBM in Europe and (2)
recommendations for further steps needed to
reach a sustainable HBM framework.

The main challenges identified were (1) the
recruitment of the participants taking in to ac-
count the strict inclusion and exclusion criteria
established in the European protocol and with
the required distribution of children in differ-
ent age groups; (2) the capacitation and quali-
fication of the labs for analyzing the collected
samples in order to obtain comparable meas-
urements; (3) the cleaning of the data and
statistical analyses with programs that could
be used in the 17 countries and (4) the com-
munication to the participants from the start of
the recruitment phase till the communication
of the results.
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Conclusions are that a common approach to
HBM in Europe is feasible provided that the
common European protocol is followed and
that only minor country specific adaptations to
the European protocol without major impact
on comparability are allowed.
Recommendations for a further successful har-
monization and improved impact at EU level
are to (1) define inclusion and exclusion crite-
ria that can be met in all countries; (3) measure
one substance in one lab thus avoiding uncer-
tainties regarding comparability of measure-
ments of small doses; (4) provide user friendly
programs for statistical analysis and (5) elabo-
rate communication material well adapted to
the target group of participants.

Keywords: Feasibility, harmonized approach,
human biomonitoring, sustainable HBM frame-
work
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At the 5th Ministerial Conference on Environ-
ment and Health (2010), Member States of the
WHO European Region made commitments to
protect children and pregnant women from
risk posed by environmental pollutants, and to
develop a consistent approach to human bio-
monitoring as a tool to assist public health and
environmental policies. The WHO European
Centre for Environment and Health (ECEH) is
coordinating the development of a standard-
ized HBM survey to facilitate the collection of
comparable data in volunteer countries in the
Region. At a series of WHO technical meetings,
HBM experts discussed the lessons learned
from the existing national HBM programmes
and COPHES, defined priority biomarkers for
the WHO survey and agreed on the survey
design. The proposed cross-sectional survey
aims to characterize prenatal exposures. It will
be conducted in maternities and will involve
non-invasive sampling: maternal hair, maternal
urine and cord blood. The proposed design of
national surveys includes two arms to charac-
terize the distribution of exposures in the gen-
eral population and in industrial contamination
hot spots or other areas with high exposure
levels. Prenatal exposure to mercury is a core
indicator for monitoring the effects of interna-
tional efforts to reduce mercury emissions. Total
mercury in maternal hair is recommended for

the general population arm. Other high priority
biomarkers for the general population arm in-
clude cadmium and cotinine in urine, and lead
in cord blood. Medium priority biomarkers in-
clude urinary arsenic, urinary mercury (to char-
acterize exposure to elemental and inorganic
mercury when warranted), and metabolites
of phthalates and non-persistent pesticides
in urine, and analytically simple POPs in cord
blood. Environmental data from areas of Sicily
contaminated by the petrochemical industry
were analyzed to indentify additional priority
biomarkers for exposure hot spots: metabo-
lites of polyaromatic hydrocarbons (PAHs), and
benzene, toluene, ethylbenzene and xylenes
(BTEX) in maternal urine. Further methodology
development and pilot testing in at least one
region with industrial pollution problems, such
as Sicily, are envisioned in 2013-2014.

Keywords: Parma Declaration, prenatal expo-
sure, cross-sectional survey, non-invasive bi-
omarkers
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Modifiable risk factors caused the huge
number of deaths across Europe therefore the
public health authorities in all countries need
more and more data for the advocacy of their
policy for health and to take inevitable activi-
ties to solve the cumulated health problemes.
The Health examination survey is doubtlessly
a very appropriate tool for getting reliable data
for health indicators, which is currently missing
at the European as well as national levels and
provide evidence based information.

Considerable high premature mortality and
incidence rates of cardiovascular, oncologi-
cal and other non-communicable diseases in
adult men and women in Slovakia require har-
monised fight against their preventable risk
factors. The medical approach has to be ,to
know and to solve”. Good scientific arguments
are required to start with the health promo-
tion activities and to reach broad acceptance
at professional level and in the general public.
To solve the problemes with gaps in the know!-
edge about health status of the adult popula-
tion reliable information on medical causes of
iliness and exposure or risk factors are needed.
Slovakia has a long tradition in implementing
the WHO Countrywide Integrated Noncommu-
nicable Disease Intervention programme. This
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involved four population health examination
surveys, but only at the regional level in the
years 1993- 2008. Some informative data on
health risks have been collected in the frame-
work of the case- control cancer epidemio-
logical studies performed in cooperation with
IARC. Another data come from periodic health
every 2 years. However, these data and other
data are not collected and not managed in rep-
resentative, comparable form.

The need for objective data on the health of
the population of the whole country had led to
participation in the European Health Examina-
tion Survey project. An EHES pilot survey was
carried out in November-December 2010. A
full-size national HES (4000 persons) started
in 2011 and finalized in April 2012. This survey
was funded by the Ministry of Health. The vi-
sion of the 2nd phase of the national HES was
prepared. The attempt will be to cover the
whole country. The financing of the ful-range
project is still not available. We hope it will be
managed on the EU level.
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Object: The aim of this study is to investigate
the association between children’s recurrent
pains and their use of analgesics. Furthermore
the correlation between the mother’s use of
analgesics and the child’s use of analgesics is
investigated.

Method: A cross-sectional study was con-
ducted as a quantitative questionnaire survey
with 131 participating schoolchildren and
their mothers. The interviews were performed
after the DEMOCOPHES samples had been col-
lected and a specific information and informed
consent was adhered to this supplementary
part to DEMOCOPHES. The project “Health in
School-age’, is a general medical survey about
health, pains and use of medicine among 6-11
year old Danish schoolchildren. The prevalence
of the children’s pains and their use of analge-
sics were determined, as well as the mother’s
use of painkillers. The association between the
children’s pains and their use of analgesics and
the association between the mother’s use of
painkillers and the children’s use of analgesics
were determined using a bivariate analysis and
furthermore by using a multivariate logistic re-
gression analysis, which was adjusted for back-
ground factors and health factors.

Results: The participation of this extra part of
the DEMOCOPHES protocol was high which

was also the case for blood samples where all
mothers and the majority of children partici-
pated.

From the interview of the children it was shown
a large part of the participating and healthy
children had had analgesics. No significant cor-
relation between the children’s pains and their
use of analgesics was found. However there
was a strong association between the mother’s
use of analgesics and the children’s use. The
association was significant after adjusting for
background- and health factors.

Conclusion: The findings indicate that parents,
who often use analgesics, are more likely to
give their children analgesics — even when ad-
justed for the children’s pains. It is important to
inform children and adolescents plus their par-
ents, about appropriate use of analgesics.
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Human Biomonitoring (HBM) is able to gener-
ate information on exposure and uptake, which
is lacking from external-exposure based risk as-
sessment alone, and is a powerful tool to raise
awareness of environmental health aspects.
The EU Environment and Health Action Plan
considered HBM as an essential tool and pro-
moted a harmonized approach.

In this context, the European twin projects
(COPHES & DEMOCOPHES) currently test fea-
sibility of harmonised HBM, and established
a functional expert network as one pillar of a
future surveillance infrastructure, taking an
important first step towards a fully operational,
sustainable and scientifically sound EU HBM
programme.

A combination of European wide comparable
HBM data and toxicological guidance values
for interpretation and analysis of exposure
pathways will provide a powerful approach to
trigger and evaluate regulatory measures for
chemicals, consumer products, or food. Recent
discussions with EU institutions showed, that
there is a clear demand and interest in such
data. In this context the development of selec-
tion schemes for substances and legal embed-
ding of HBM in selected policy fields were con-
sidered priorities for future use.
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In the long-term perspective HBM should be
part of a cost-efficient integrated system for as-
sessment and interpretation of exposures and
effects, with an EU wide body providing guid-
ance on aspects and parameters for compara-
bility and further development.

We will present recommendations for organi-
sational, legal and financial concepts, composi-
tion of the guiding body, and options to decide
upon prioritization of biomarkers, technology
and tool development, study design, data in-
terpretation and communication rules, qual-
ity assurance systems, etc. And it will highlight
possibilities for European data storage and data
sharing, use of synergies at national, European
and international level (e.g., WHO). Convincing
stakeholder however, is not easy as resources
and costs for large population survey are con-
sidered high.
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Human Biomonitoring in Austria

Philipp Hohenblum, Sigrid Scharf, Environment Agency Austria, Spittelauer Lande 5,

1090 Vienna, Austria

Hans-Peter Hutter, Medical University of Vienna, Kinderspitalgasse 15, 1090 Vienna,

Austria

Contact Details: Email: Philipp.hohenblum@umweltbundesamt.at

A cross-sectional human biomonitoring study
was carried out in Austria from 2009 until 2011
in order to assess the exposure of the Austrian
general population to environmental contami-
nants. 150 volunteers were randomly selected
in five test regions in Austria who gave blood,
urine and hair samples. Mothers, child and fa-
ther (or partner) lived in the same household.
Exposure indicators were collected by means
of a questionnaire in a guided interview. The
project based on scientific principles which
were elaborated in ESBIO. The design of our
study should also enable compatibility with
the upcoming COPHES project. Selected bi-
omarkers were phthalate metabolites (urine),
polybrominated diphenylethers (PBDE, blood),
methyl mercury (hair) and the industrial chemi-
cals nonyl- and octyl phenol (NP, OP; urine) and
bisphenol A (BPA, urine).

Most abundant phthalate species were metab-
olites of DEP, DEHP, DnBP and BBP. Secondary
(DEHP) metabolites were found in higher con-
centrations than mono-esters. Concentrations
were comparable or lower than reported in
other studies, depending on the specific spe-
cies. Significant correlations between results
and questionnaire data were found regarding
the use of “hair foams”, “hair colouring agents’,
use of “make up” and “chewing gum consump-
tion”. Concentrations of MEP, MBzP and MEHP

were correlated with the symptoms “head-
aches’, “coughs’, “itching” and “diarrhea’”.

Out of 18 PBDE species, 16 were analysed in
concentrations above the LOQ in at least one
sample. Most abundant congeners were #153
and #197, found in 80% and 50% of the sam-
ples, respectively. A significant correlation be-
tween PBDE concentrations were found for the
symptoms “headache” and “asthma attacks”
PBDEs are likely to occur in house dust which
may be a co-factor in asthma attacks.

NP, OP and BPA were found only in a minor-
ity out of 25 samples above the LOQ. BPA was
found in four samples (LOQ: 0,60 ug/L) with a
maximum of 11 pg/L.

Methyl mercury (Me-Hg) was determined in
hair samples. Results of mothers (median 64
pg/kg, n=50) yielded in higher values than
their children (median 6 pg/kg, n=50). Results,
however, are lower than typical results in tradi-
tionally fish consuming nations like Denmark
or Portugal.

Keywords: HBM, phthalates, environmental
health, body burden

Acknowledgements: We thank the Austrian

Ministry for Agriculture, Forestry, Environment
and Water Management for funding this study.
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When Austria decided to take part in the Euro-
pean process of harmonizing human biomoni-
toring it was realized that this task, being a
cross sectional project, needs to be implement-
ed by a broad interdisciplinary community. On
this occasion the Environment Agency Austria
founded in September 2007 the “Austrian Plat-
form for Human Biomonitoring”. The network
brings together experts from science and ad-
ministration in order to guarantee a coordinat-
ed, evidence based approach towards policy
consulting in the field of environmental health.
The platform aims at establishing human bio-
monitoring in Austria as a tool for health and
environmental protection, supporting national
prevention targets and extending national
competence in the field of human biomonitor-
ing. The platform should contribute to imple-
menting national and international conven-
tions (Stockholm convention, environment and
health action plan, European chemical policy
REACH,...). It should enable the implementa-
tion of studies and identification of environ-
mental health factors by means of human bio-
monitoring. Coordinated planning of research
activities has already led to a co-operation
project with the study concerning the nutri-
tional status of the Austrian population, which
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will be published in the Austrian Nutrition Re-
port. Within this collaboration it is intended to
monitor contaminants (phthalates, bisphenol
A, polybrominated diphenyl ethers, perfluori-
nated compounds) for which food intake is a
relevant pathway of exposure.

Further objectives are the advancement of
communication between relevant federal au-
thorities, federal provinces, local authorities
and scientific institutions which should enable
quick and efficient dealing with “hot spots”and
its risk management. Current results are dis-
seminated in order to support reliable report-
ing of environmental health issues. A sympo-
sium was held in January 2010.

The Austrian platform for human biomonitor-
ing is a collaborative initiative between univer-
sities, the Austrian Social Insurance for Occu-
pational Risks, the Chief medical Offices of the
Austrian Federal States as well as ministries, the
Austrian Agency for Health and Food Safety,
the Austrian Health Institute, the Austrian Med-
ical Association and the Environment Agency
Austria.

Keywords: Human Biomonitoring, environ-
ment and health, pollutants, body burden, net-
working
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Democophes: Recruitement in Belgium
and lessons learned
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In the framework of the harmonized Europe-
an human biomonitoring pilot study DEMO-
COPHES, 129 children (aged 6 to 12 years old)
and their mothers (< 45 years old) have been
recruited in Belgium between September 2011
and February 2012. Their urine and hair sam-
ples were collected and interviews regarding
lifestyle, nutrition and habitat were conducted.
Participants were recruited in the rural areas of
Brakel, Ellezelles, Frasnes-lez-Anvaing and for
the urban area in Brussels.

All harmonized protocols and documents have
been submitted and were approved by the eth-
ical and the privacy committees. The recruit-
ment was mainly organized through schools.
Although schools managers showed interest
for the project, quite a few schools and local
authorities refused or did not see opportunity
to participate within the time frame. In the in-
ternational area of Brussels, schools often were
also not able to participate because of a low
number of French or Dutch speaking children.
Aside of the language, the amount of docu-
ments and information sent for the recruitment
and the too limited time for informing parents,
children, teachers or local authorities were
other possible explanations for the relative low
participation rate. In total 2190 invitations let-

ters were distributed. About 14.1% of the chil-
dren/mothers wished to participate, but due
to stringent inclusion criteria of area, age and
sex needed, and the exclusion of two or more
children of the same mother, overall only 5.3%
could participate.

The COPHES questionnaires have been used.
Some questions were regarded to be more
difficult: surface of the living space, difference
between sea and freshwater fishes, number of
dental amalgam fillings, children’s time spent
outdoor,... It was not always easy to fix an ap-
pointment for the interview with the majority
of the working mothers. However, as soon as
the participants were selected, the collabora-
tion between the fieldworkers, the participants
and the schools was constructive and positive
and samples were all handled in time to the
laboratories.

Keywords: Belgium, Human biomonitoring,
DEMOCOPHES, recruitment, schools, field work
Acknowledgements: DEMOCOPHES Belgium is
funded by Life+ 2009 (DG Environment - Life09
ENV/BE000410) and by all Ministries represent-
ed in the Belgian Interministerial Conference
Environment and Health.
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In Belgium, 129 mothers (average 40y old) and
129 children (average 8y old) were sampled in
13 schools in the Brussels capital and a rural
area in the West of the country. The levels of
the plastic component BPA showed to be com-
parable for mothers and children: 2.55 vs 2.35
ug/L (geometric mean). Most exposure mark-
ers were however higher in mothers than in
children: mercury in hair (0.383 vs. 0.204 ug/qg),
urinary cadmium (0.21 vs 0.04 pg/L), triclosan
(2.72 vs. 1.23 pg/L) and the urinary phthalate
metabolite MEP (36.30 vs 26.18 ug/L), origi-
nating from DEP. Urinary cadmium reflects
accumulation during years. Triclosan and DEP
are present in personal care products, which
were more (often) used by mothers. The other
measured phthalate metabolites showed to be
lower in the mothers compared to the children:
MEHP+50x0-MEHP+50H-MEHP (21.28 vs 36.72
pg/L), MBzP (6.47 vs 8.78 ug/L), MiBP (38.08 vs.
58.16 pg/L) and MnBP (30.86 vs 38.97 ug/L).
MiBP and MnBP were the most apparent me-
tabolites present in urine. In the mothers, ad-
ditionally MEP was present to the same extent.
Fish consumption and amalgam fillings in
mothers were determinants of influence on
hair mercury levels. The cadmium levels were
higher in the urban area, and boys had in-
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creased levels compared to girls. BPA increased
in mothers if they regularly consumed canned
food. In children, this was not observed. Their
triclosan levels were higher if they used person-
al care products and sun screens. The levels of
the urinary components MBzP, MiBP and MnBP,
were linked to the presence of PVC flouring or
wall paper in the participants’ homes. In chil-
dren MiBP and MnBP were also associated with
the use of personal care products. MEP, which
is a metabolite of the widely used phthalate
DEP, was higher in children using plastic toys,
in participants having PVC flouring/wall paper
or having recently done renovation activities in
house. Furthermore its concentration was also
linked to consumption of canteen food (moth-
ers) and chewing gum (children).

Urine and hair appeared to be suitable matrices
to assess contaminants (chronically) present in
daily life of the Belgian mothers and children.
Keywords: Belgium, results, determinants of
exposure

Acknowledgements: DEMOCOPHES Belgium
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Democophes Belgium: Analytical methods for the
determination of phthalate ester metabolites,
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adrian.covaci@ua.ac.be; Tel: +32-3-2652498, Fax: +32-3-2652722, Toxicological Center, Univer-
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Phthalates, bisphenol-A (BPA) and triclosan
(TCS) are high-production industrial chemicals
that are used in numerous applications. Due to
their widespread presence in consumer prod-
ucts, humans are exposed to these chemicals
through different routes. Phthalates are rapidly
metabolized in humans to their respective mo-
noesters, which can be further metabolized to
their oxidation products. The metabolites are
glucuronidated and excreted via urine and fae-
ces. BPA and TCS are also quickly conjugated to
their glucuronide and sulfate metabolites and
quickly excreted via urine. The reference meth-
od for the determination of phthalate metabo-
lites in urine consists of an enzymatic hydrolysis
of glucuronides followed by solid phase extrac-
tion (SPE) and LC-MS/MS detection of the free
metabolites. At VITO, a simplified method was
validated for the Democophes samples. The
SPE extraction step was omitted and urine was
directly injected in a sensitive UPLC-MS/MS sys-
tem. The quantification of the studied metabo-
lites (MEP, 5-OH-MEHP, MnBP, MiBP, 5-oxo-BP,
MBzP, and MEHP) was done by isotope dilution.
The method accuracy at 25 pg/L was > 97%,
with a RSD < 6%. All results in the EQUAS 48 and
49 interlaboratory comparison were within the
tolerance range (< 15% from the reference val-
ue). Although phthalate metabolites could be

detected below 50 ng/L, LOQs were set at 0.1 to
0.5 pg/L depending on the blank values.

The determination of BPA and TCS followed a
method published by Geens et al. (2009). After
enzymatic hydrolysis, urine samples were ex-
tracted by SPE, followed by derivatization using
extractive acylation with pentafluorobenzoyl
chloride and by clean up on acidified silica (10%
sulfuric acid, w/w). The analysis of the fluori-
nated derivatives of BPA and TCS employed GC-
ECNI/MS for increased sensitivity. LOQs were
0.2 and 0.1 pg/L for BPA and TCS, respectively.
The method’s performance has been thor-
oughly assessed through successful participa-
tion in EQUAS 48 and 49 and to the interlabo-
ratory comparisons organized in the frame of
Cophes. In all cases, deviations were less than
15% from assigned values. The described ana-
lytical techniques required low sample volumes
of urine and were successfully applied in a high
throughput mode for Belgian and/or European
samples from the Democophes project
Keywords: Belgium, phthalates, bisphenol-A,
triclosan, analytical methods, urine
Acknowledgements: DEMOCOPHES Belgium is
funded by Life+ 2009 (DG Environment - Life09
ENV/BE000410) and by all Ministries represent-
ed in the Belgian Interministerial Conference
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From science to policy: translation of human
biomonitoring results into policy measures
in Flanders (Belgium)
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In Flanders, human biomonitoring (HBM) is
specifically mentioned as a legal instrument for
evidence-based environmental health policy
making. For over a decade now, Flanders has
built a strong human biomonitoring program,
based on a combination of a broad population-
based survey program aimed at establishing
reference values for the general population but
also targeting specific hot spots for risk identi-
fication and evaluation. Specific research topics
are embedded throughout the different HBM
programs.

The phased action plan has been developed
for close cooperation between policy makers,
a multi-disciplinary team of scientists and vari-
ous stakeholders to ensure the optimal use of
HBM in evidence-based risk evaluation. At the
same time, this cooperation has put a lot of ef-
fort on stimulating stakeholder involvement,
active participation of the general public, inter-
pretation of HBM values for risk management,
and open communication towards the various
parties involved.

The action-plan was piloted in practice on the
basis of the DDE-results of the human biomoni-
toring campaign. This resulted two actions: 1)
A specific research study on routes of exposure
to DDE/DDT by means of a case-control study
amongst high and low exposed participants of
the biomonitoring in order to get an idea of e.g.
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(historical) use and gardening practices. 2) A
special campaign of awareness raising and col-
lection of DDT and other pesticides for waste
disposal.

On the basis of the DDE pilot project the action-
plan was carried out for two different cases: in-
creased levels of persistent organic pollutants
in the rural areas in Flanders and the increased
asthma and allergy incidences in Flemish city
areas. This resulted in two concrete policy ac-
tion plans which include a wide variety of
policy actions concerning further research,
awareness raising, monitoring, adaptation of
product policy,.... lllustrating examples are the
new campaign on outdoor and indoor stoking
and wood burning during spring and autumn
2012 and an awareness raising campaign on a
healthy indoor environment for general public
and building professionals

Keywords: Phased action plan: environmental
health policy making
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and 4-nonylphenol in a general Belgian population
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Bisphenol A (BPA), triclosan (TCS) and 4-Non-
ylphenol (NP) are among endocrine disruptors
which are widely used in daily product. BPA is
mainly used to manufacture polycarbonate,
while TCS is an antimicrobial and antifongical
agent used in personal care, and n-NP is mainly
present in detergent and cosmetic products. In
this study, we reported total urinary levels of NP,
BPA and TCS in order to evaluate the baseline
contamination of a general population in Bel-
gium. For this purpose, three milliliters of urine
were hydrolyzed with beta-glucuronidase and
sulfatase, and loaded on Solid Phase Extraction
cartridges. The eluate was extracted by liquid/
liquid extraction with hexane and derivatizated
with pentafluorobenzoylchloride. Detection
was carried out using gas chromatography cou-
pled with tandem mass spectrometry in Nega-
tive Chemical lonization mode. The analytical
method was validated according to total error
approach. A cohort 133 volunteers aged from 1
to 75 years were classified by gender and age.
Results below limit of quantification (LOQ) were
expressed as LOQ/2.

BPA and TCS were detected in respectively
97.7% and 74.6% of the samples examined
demonstrating that the general Belgian popu-
lation is extensively exposed to both chemicals.

On the other hand, 4-nonylphenol was not de-
tected in any urine samples analyzed, suggest-
ing either low exposure, inadequate biomar-
ker, or that urine is an inappropriate biological
matrix for assessing exposure to nonylphenol
commercial mixtures. Geometric mean concen-
tration was determined for bisphenol A at 2.55
pg/l and for triclosan at 2.70 ug/l. No signifi-
cant difference was observed between levels
and gender for both bisphenol A and triclosan.
When classified by age, the 20-39 year group
showed the highest triclosan levels, while all
age groups seemed to be similarly exposed to
bisphenol A. Both bisphenol A and triclosan uri-
nary levels were not correlated with creatinine
excretion in our healthy population, question-
ing the relevance of the creatinine adjustment
in reporting these chemical levels. Bisphenol A
levelsin urine of people living in the same home
and collected on the same time were fairly cor-
related, confirming the assumption that dietary
intake would be the primary route of exposure.
Triclosan urinary levels were not correlated with
bisphenol A levels.

Keyword: Bisphenol A, Triclosan, Nonylphenol,
Belgium, General Population

67




Poster P3a
Cyprus

Implementation of DEMOCOPHES in Cyprus

Andromachi Katsonouri', Elena Anastasi', Giagkos Lavranos', Demetris Pilavakis’, Katia
Chronaki', Lia Demetriou', Antonia Hadjiefthychiou', Christiana Fragopoulou’, Elissavet

Efstahiou’* Adamos, Hadjipanayis?

'State General Laboratory, 2Larnaca Hospital / Medical Services of the Ministry of Health

Contact Details: Dr. Andromachi Katsonouri, Human Biomonitoring Laboratory, State
General Laboratory, 44 Kimonos Str., 1451 Nicosia, Cyprus, Tel.: +357-22805015,
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Cyprus has been active in all European efforts
to harmonize HBM, since the beginning stag-
es in 2003. The COPHES and DEMOCOPHES
projects provided the opportunity to build the
national HBM consortium and capacity, in har-
monization with other European countries and
to assess, for the first time, the total exposure
of Cypriot mothers (> 45 years) and their chil-
dren (6-11 years) to phthalates, cadmium and
mercury. Exposure to tobacco smoke was also
assessed by measuring cotinine in urine.

The national consortium was established as a
small team of chemists, medical doctors, field-
workers and a statistician. The National Study
Protocol was adopted from the EU Protocol of
COPHES, evaluated for harmonization compli-
ance and approved by the National Bioethics
Committee. Protection of participants’personal
information was safeguarded by notifying the
Commissioner for the Protection of Personal
Data.

The participants (N=120, 60 mothers-child
pairs) were recruited through schools, follow-
ing approval by the Ministry of Education,
in urban Nicosia (Pernera, 30 pairs) and rural
Famagusta (Frenaros, 30 pairs). Of 497 families
invited, 103 fulfilled eligibility requirements
and were positive to participate. From these,
the 60 participating families were randomly se-
lected. Home visits enabled hair/urine sample
collection and interviews on living conditions,
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food intake, workplace and possible contact
with chemicals. No incentives were offered
and no refusals or failures were noted. All ques-
tionnaire data were transferred from paper to
electronic database (SOCRATOS-CAPI). Com-
munication materials were in Greek and based
on COPHES.

Chemical analyses were under strict internal
and external quality control. Cotinine and cad-
mium in urine were analyzed in-house with val-
idated methods. Phthalate metabolites (MnBP,
MBzP, MEHP, 5-OH-MEHP, 5o0xo-MEHP, MEP,
MiBP), creatinine in urine and total mercury in
hair were measured in subcontracted labora-
tories. All laboratories received authorization
to perform the measurements based on their
performance in Interlaboratory Comparison
Investigations and External Quality Assessment
Schemes. Statistical analysis was performed in
SPSS. No surpass of health guidance values was
observed for cadmium and mercury. Cotinine
levels were higher than 50 ug/g creatinine only
for smoker mothers. A single mother exceeded
the health guidance value of 300 pg/L for the
sum of 5-OH-MEHP + 50xo-MEHP phthalate
metabolites.

Keywords: Human biomonitoring Europe, Cy-
prus, DEMOCOPHES, mercury, cotinine phtha-
lates
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This work consolidates the most significant
strengths, weaknesses, opportunities and
threats encountered during DEMOCOPHES im-
plementation in Cyprus, along the timeline of
its five Tasks. Emphasis is given on the special
difficulties presented, the solutions found and
the gains obtained in terms of experience, or-
ganizational background and technical exper-
tise

TASK 1 - Preparation of the National Protocol:
Major challenges pertained to the lack of a pre-
existent HBM research unit and limited experi-
ence with relevant research. This difficulty was
surpassed by developing an independent HBM
laboratory and attracting a multidisciplinary
team. All material of the EU protocol had to be
translated and validated in Greek with minimal
adaptations.

TASK 2 - Recruitment and Fieldwork: Due to the
limited availability of up to date population reg-
istries, the study population had to be identified
via primary schools. Due to the absence of high-
ly-urbanized settlings, the choice of urban / ru-
ral sampling areas was adjusted to local figures.
The national sampling goal of 60 mother-child
pairs was reached via home-visits. The final
outcome exceeded the target, with 103 eligible
participants out of 497 invited.

TASK 3 - Chemical Analyses: Capacity building
was accomplished with the successful introduc-
tion of two methods (cotinine and cadmium in

urine), validated in house and authorized based
on performance in Interlaboratory Compari-
son Exercises and External Quality Assessment
Schemes.
TASK 4 - Statistical Analysis and Data Inter-
pretation: All data was collected in paper and
subsequently uploaded in an electronic data-
base (SOCRATES-CAPI). Statistical analysis was
performed using SPSS. Results indicated con-
sistency between mother-child responses and
measurements and no difference between par-
ticipants-non-responders. Challenges were pri-
marily the tight deadlines and data interpreta-
tion. Successes included capacity building and
the first ever database of exposure of Cypriots
to selected biomarkers.
TASK 5: Communication: The use of minimally
adopted communication materials provided
by COPHES was occasionally hindering and
identification of components where flexibility
is required, would be useful for future studies.
Capacity building was the biggest benefit.. Dis-
semination of results has already required the
creation of a national webpage, as well as the
issue of informative material and extensive me-
dia coverage. Further communication actions
are scheduled until the end of the project.
Keywords: Cyprus, DEMOCOPHES, human bio-
monitoring, national protocol, SWOT analysis
Acknowledgements: Life+ Programme, Euro-
pean Commission (Life 09 ENV/BE/000410)
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In recent years a variety of chemicals have
been found to disrupt the endocrine systems,
and there is strong evidence that chemical ex-
posure has been associated with adverse de-
velopmental and reproductive effects on fish
and wildlife in particular locations. Bisphenol
A (BPA) is one of a number of chemicals that
has the potential to interact with endocrine
system in the human body, especially at early
stages of life. BPA is an organic compound with
two phenol functional groups used to make
polycarbonate plastic material e.g. baby feed-
ing bottles and epoxy resins, along with other
applications. Another class of chemicals are the
phthalate esters and are mainly used as plasti-
cizers (substances added to plastics to increase
their flexibility, transparency, durability, and
longevity). They are used primarily to soften
polyvinyl chloride (PVC) used in soft children
toys, but also they have other application e.g. in
cosmetics and some medical devices.. To inves-
tigate the presence of the above substances in
food contact materials (FCM) and children toys,
samples are taken, as far as possible, at critical
control points (import, industry, big stores) and
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from retail sale and analyzed by the State Gen-
eral Laboratory ( SGL) of Cyprus. In some cases,
the sampling regime is a combination of both
random and target oriented sampling. In gen-
eral the results of the surveillance and official
control of plastic FCM in 2003 - 2012 showed
that: all the examined samples of polycar-
bonate plastics such as baby feeding bottles,
bottles of water, cans with epoxy resin coating
had very low migration concentrations of BPA
and many of them below the detection limit
(15 pg/kg). For soft children toys made from
PVC the results showed, that they contain very
high concentrations of some phthalate esters
(DEHP, DINP, DBP) ranging from 0,14-52,6%
w/w and a rate of about 50% of the examined
samples to be above legal limits. In all cases
of violative samples appropriate measures are
taken by the relevant Competent Authorities.

Keywords: Phthalate esters, Bisphenol A, En-
docrine disrupters, official control
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Denmark has no experiences with human bio-
monitoring surveys. However a number of re-
search programs have been performed includ-
ing biomarker analysis related to environmental
or occupational exposures. The DEMOCOPHES
sampling locations were located in the Federal
State of North-Rhine-Westphalia, a county with
partly highly industrialized and partly sparsely
populated regions. The city of Bochum and
a small town in the Higher Sauerland District
were chosen as urban and rural sampling lo-
cations, respectively. A random sample of the
6- to 11-year-old children was selected via the
respective inhabitant registries. Phone num-
bers were derived from the reply cards. In case
families did not react at all, telephone numbers
were looked up in phone books or in the inter-
net. This practice increased the participation
rate noticeably. If no phone number could be
retrieved, the families were visited at home, but
this procedure was not efficient. As the response
rate in the urban area was very low, the invita-
tion material was optimized and recruitment in
the rural area was accompanied by a local press
release and a poster presented in local shops
resulting in a higher response rate. After exclud-
ing 20 interested mothers aged older than 45
years and focusing on the requested age and
gender distribution of the children, finally 120
mother-child pairs distributed approximately

equal between age and gender and sampling
location participated. Interviews and sampling
(hair and urine) were done nearly exclusively
during home Vvisits with only minor difficul-
ties. As a reward for participation small non-
monetary incentives were given to the children.
Children living in households with one smoker
had a substantially higher urinary cotinine level
(geometric mean 0.51 pg/L) than those in non-
smoker households (0.19 pg/L). If more smokers
lived in the household, the value was even high-
er (1.99 ug/L). For both, mothers and children,
an increasing level of fish consumption resulted
in increasing levels of mercury in hair.

In DEMOCOPHES children, the concentrations
of most phthalate metabolites analysed in urine
were considerably lower than in the nationwide
representative GerES IV conducted from 2003
to 2006. Only DiNP metabolites were at the
same level in both studies. In GerES IV and DE-
MOCOPHES 1.4 % and 1.7% of the children, re-
spectively, exceeded the health based guidance
value HBM | for DEHP.

Keywords: Human biomonitoring Europe, Den-
mark, mercury, phthalates, blood samples
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In recent years a variety of chemicals have
been found to disrupt the endocrine systems,
and there is strong evidence that chemical ex-
posure has been associated with adverse de-
velopmental and reproductive effects on fish
and wildlife in particular locations. Bisphenol
A (BPA) is one of a number of chemicals that
has the potential to interact with endocrine
system in the human body, especially at early
stages of life. BPA is an organic compound with
two phenol functional groups used to make
polycarbonate plastic material e.g. baby feed-
ing bottles and epoxy resins, along with other
applications. Another class of chemicals are the
phthalate esters and are mainly used as plasti-
cizers (substances added to plastics to increase
their flexibility, transparency, durability, and
longevity). They are used primarily to soften
polyvinyl chloride (PVC) used in soft children
toys, but also they have other application e.g. in
cosmetics and some medical devices.. To inves-
tigate the presence of the above substances in
food contact materials (FCM) and children toys,
samples are taken, as far as possible, at critical
control points (import, industry, big stores) and
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from retail sale and analyzed by the State Gen-
eral Laboratory ( SGL) of Cyprus. In some cases,
the sampling regime is a combination of both
random and target oriented sampling. In gen-
eral the results of the surveillance and official
control of plastic FCM in 2003 - 2012 showed
that: all the examined samples of polycar-
bonate plastics such as baby feeding bottles,
bottles of water, cans with epoxy resin coating
had very low migration concentrations of BPA
and many of them below the detection limit
(15 pg/kg). For soft children toys made from
PVC the results showed, that they contain very
high concentrations of some phthalate esters
(DEHP, DINP, DBP) ranging from 0,14-52,6%
w/w and a rate of about 50% of the examined
samples to be above legal limits. In all cases
of violative samples appropriate measures are
taken by the relevant Competent Authorities.

Keywords: Phthalate esters, Bisphenol A, En-
docrine disrupters, official control
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Accurate interpretation of biomonitoring re-
sults in occupational exposure requires reliable
reference limits. The background exposure level
of the general population may be different due
to different geographic locations and changes
in living environment. Blood and urine samples
were collected from ca. 150 volunteers, aged
from 24 to 67 years, not exposed to chemicals in
their work and living in three different areas in
Finland. A questionnaire about smoking habits,
diet, consumption of vitamins etc. was used to
clarify background exposure. People that had
metal implants were excluded from the study.
If a statistical difference between smokers and
non-smokers was observed, different limits
were set for each group. Most of the chemicals
included in the study were not accumulated
in the body by age. The concentrations in the
urine were standardized to a relative density
of 1.021, or to the concentration of creatinine.
All dilute samples - a relative density <1.010 or
creatinine concentration <3 mmol/I - were dis-
carded. The reference limit for non-exposed is
the 95th percentile observed for Finns not ex-
posed to the chemical at work.

Totally new reference limit values for non-
exposed were set for blood molybdenum (1.4
pg/l), and titanium in blood (24 pg/l) and urine

(680 nmol/l). The updated limits for chromium
(0.8 pg/l), cobalt (0.8 pg/l), lead (0.09 pmol/l),
and manganese (295 umol/l) in blood and co-
balt (25 nmol/l), lead (0.008 pmol/l), manganese
(10 nmol/l), selenium (0.07 mg/g creatinine),
uranium (0.08 pg/g creatinine) and vanadium (7
nmol/l) in urine were established. The updated
limits for the cyanide exposure were: thiocy-
anate in serum 110 ymol/l (non-smokers), 250
pmol/l (smokers), and thiocyanate in urine 140
pmol/l and 250 umol/l, respectively. The PCB
limit value in a fasting serum was 2 pg/I. The ref-
erence limits for the urinary metabolites of PAH
were: 2-naphthol 7 pg/l (non-smokers) and 30
pg/ (smokers) and 1-hydroxypyrene 0.8 pg/I.
Biomonitoring action limits are concentrations
not recommended to be exceeded in occupa-
tional exposure. New biomonitoring action lim-
its were set for cobalt exposure (cobalt in urine
125 nmol/l) and for PAH exposure (urinary 1-hy-
droxypyrene 2.6 pg/l).

Keywords: Reference limits, blood, urine, Finns
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tional Health.
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Nutrition and Health Survey (ENNS 2006-2007)

N. Fréry', A. Saoudi', R. Garnier?, A. Zeghnoun', G. Falq', ML. Bidondo', A. Maitre?,

D. Olichon*, V. Cirimele®, A. Leblanc’, G. Salines’

'French Institute for Public Health Surveillance (InVS), France; *Poison centre, Fernand-
Widal Hospital, Paris, France; * Occupational and Environmental Toxicology Lab, University
Hospital Centre, Grenoble; *Pasteur-Cerba lab, Cergy-Pontoise; *ChemTox lab, Strasbourg;
®National Institute of Public Health of Quebec (INSPQ), Montreal, Canada

Contact Details: Nadine Fréry (n.frery@invs.sante.fr) — Institut de veille sanitaire/Départe-
ment santé environnement, 12 rue du Val d’Osne, 94415 Saint-Maurice cedex — France

Exposure of the French population to chemical
contaminants through food and the environ-
ment was characterized using 42 biomarkers
in the French National Nutrition and Health
Survey (ENNS). ENNS is the first biomonitor-
ing study of this magnitude implemented in
France and coupled to a nutrition and health
survey. Measured biomarkers correspond to
chemical contaminants of 11 metals (antimony,
arsenic, cadmium, chromium, cobalt, tin, mer-
cury, nickel, lead, uranium and vanadium), 6
non-dioxin-like-PCBs (NDL-PCBs) and 3 chemi-
cal families of pesticides (organochlorines, or-
ganophosphorus and pyrethroid compounds).
This presentation focuses on metals.

In the ENNS metal survey, a representative
sample of the population included people liv-
ing in continental France in 2006-2007 ; they
were adults of 18-74 years old (n~2000 and
less than 400 for mercury) and children of 3-17
years old (n~1400). Chemicals were measured
in samples of blood, urine or hair and data on
individual characteristics (age, sex, BMI, etc.),
environment and food were collected. Descrip-
tive statistics of biomarkers levels of metal and
factors influencing the metal levels are pre-
sented. The mean blood lead concentration in
French adults was 25.7 pg/L. It has dropped
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sharply (to the order of 60%) since the previous
study carried out in 1995. Only 1.7% of the par-
ticipants had a blood lead concentration above
100 pg/L. For cadmium, the mean urinary con-
centration was 0.29 ug/g of creatinine, which
is quite similar to those observed in previous
French studies (in 1997, 2000 and 2005) and
in other studies carried out in Europe and the
United States. Urine cadmium level exceeded
1 pg/g of creatinine (EFSA) in 3.6% of adults
and 2 ug/g of creatinine (CSTEE) in 0.34%,
thresholds for renal toxicity. Concentrations of
mercury in hair were relatively low (0.59 ug of
mercury/g of hair among adults and 0.37 ug/g
of hair among children.

Factors influencing metal levels were different
according to metals, such as, age for Sb, Cr, Co,
Sn, U and V. Results of the ENNS study indicate
that metal levels in urine, blood or hair in the
French population are low and globally in the
same range that those observed in other devel-
oped countries.

Keywords: Exposure biomarkers, metals, hu-
man biomonitoring, French population, chemi-
cals, urine, blood, hair
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Germany has long lasting experience on HBM
surveys.

The DEMOCOPHES sampling locations were lo-
cated in the Federal State of North-Rhine-West-
phalia, a county with partly highly industrial-
ized and partly sparsely populated regions. The
city of Bochum and a small town in the Higher
Sauerland District were chosen as urban and
rural sampling locations, respectively. A ran-
dom sample of the 6- to 11-year-old children
was selected via the respective inhabitant reg-
istries. Phone numbers were derived from the
reply cards. In case families did not react at all,
telephone numbers were looked up in phone
books or in the internet. This practice increased
the participation rate noticeably. If no phone
number could be retrieved, the families were
visited at home, but this procedure was not ef-
ficient. As the response rate in the urban area
was very low, the invitation material was opti-
mized and recruitment in the rural area was ac-
companied by a local press release and a poster
presented in local shops resulting in a higher
response rate. After excluding 20 interested
mothers aged older than 45 years and focusing
on the requested age and gender distribution
of the children, finally 120 mother-child pairs
distributed approximately equal between age
and gender and sampling location participated.

Interviews and sampling (hair and urine) were
done nearly exclusively during home visits with
only minor difficulties. As a reward for participa-
tion small non-monetary incentives were given
to the children.

Children living in households with one smoker
had a substantially higher urinary cotinine level
(geometric mean 0.51 pg/L) than those in non-
smoker households (0.19 pg/L). If more smokers
lived in the household, the value was even high-
er (1.99 pg/L). For both, mothers and children,
an increasing level of fish consumption resulted
in increasing levels of mercury in hair.

In DEMOCOPHES children, the concentrations
of most phthalate metabolites analysed in urine
were considerably lower than in the nationwide
representative GerES IV conducted from 2003
to 2006. Only DiNP metabolites were at the
same level in both studies. In GerES IV and DE-
MOCOPHES 1.4 % and 1.7% of the children, re-
spectively, exceeded the health based guidance
value HBM | for DEHP.

Keywords: Human biomonitoring Europe Ger-
many mercury cotinine phthalates
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Introduction. One of the basic tasks of the Na-
tional Institute of Environmental Health is offer-
ing an up-to-date survey on the environmental
health situation of Hungary to the government.
HBM surveys are important sources of this type
of information. The pilot study of the DEMO-
COPHES and COPHES projects fitted well to this
task with their preparatory and field work ac-
tivities and the results of the chemical analyses,
even if they can not be regarded representative
of the whole country.

Methods. Two study areas were chosen: the ur-
ban one was the 8th District of Budapest, with
high traffic density and a population density of
11,712 person/km2. The rural area was Rétség
in County Nograd (population density: 150 per-
sons/ km2.) Recruitment of 60-60 pairs of 6-11
year old children and their mothers was done
through the schools. Questionnaires on the
health status, life style, home environment and
sources of possible environmental exposure
were filled in during personal interviews com-
bined with hair and urine sampling. Measure-
ments of Hg in hair, creatinine and Cd level in
urine were done by the former NIOH in Buda-
pest and cotinine and phthalate metabolites in
the urine samples were measured by the NIPH
in Prague. Statistical analyses of the data were
performed using STATA/SE 10.0 software.
Results. Concentrations of all the chemicals
measured in the hair or urine samples were be-
low the recommended reference values.

Mean mercury levels of hair samples of both
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the children and their mothers were signifi-
cantly higher in Budapest than in the rural area
which can be explained mainly by the different
frequency of sea fish consumption. Hg con-
tent of hair samples was significantly associ-
ated also with using some types of cosmetics
(make-up, eye make-up, massage oil) and high
level of alcohol consumption (wine and spirits).
No association was found with amalgam filling
or with broken thermometer or energy saving
lamp. There were significant differences in the
urinary cotinine level on the one hand between
the smoking and the non-smoking women,
and on the other hand, between the children
exposed and not exposed to environmental to-
bacco smoke. Cadmium level was also higher
in the urine samples of the smoking mothers
than of those not smoking. Urinary levels of
phthalate metabolites were significantly asso-
ciated with pvc flooring (MBzP), flat/house re-
decoration (MEHP), consumption of hazelnut
spread (MBzP, MCHP), wild mushrooms (MEP,
MCHP), game (MEP) and offal (MCHP) as well as
with frequent use of make-up (MCHP, MEP) and
hair styling products (MEP).

Conclusion. The results provided important in-
formation on the exposure of some segments
of the population to some important environ-
mental chemicals. The pilot project should be
continued with monitoring extended spec-
trum of environmental exposures in order to be
able to make effective steps in the prevention
of environmental related diseases.
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Background: The Ministry of Health Biomoni-
toring Study estimated exposure of individuals
in the Israeli population to bisphenol A (BPA),
organophosphate pesticides, phthalates, coti-
nine, polycyclic aromatic hydrocarbons (PAHs),
and the phytoestrogenic compounds genistein
and daidzein.

Methods: In 2011, 250 individuals ages 20 - 73
were recruited from five different regions in Isra-
el. Urine samples were collected and question-
naire data were obtained, including detailed
dietary data (food frequency questionnaire
and 24 hour recall). Urinary samples were ana-
lyzed at the University of Erlangen-Nuremberg
in Germany. For each urinary parameter, the
detection frequency, quantification frequency,
95th percentile and geometric mean were cal-
culated.

Results: BPA wurinary concentrations were
above the level of quantification (LOQ) in 89%
of the samples whereas urinary concentrations
of phthalate metabolites were above the LOQ
in 92 - 100% of the samples. PAH metabolites
were above the LOQ in 63 - 99% of the samples.
All non-smoking participants had detectable
levels of cotinine in their urine and 63% had lev-
els above the LOQ, indicating widespread expo-
sure to environmental tobacco smoke.

Median creatinine adjusted urinary BPA con-
centrations in the study population (2.3 ug/g

creatinine) were comparable to the median
creatinine adjusted BPA urinary concentrations
reported for the general US population ages 20
and older (1.9 ug/g creatinine) in 2007 - 2008.
Median creatinine adjusted phthalate and PAH
concentrations were also comparable to those
reported for the general US population. Median
creatinine adjusted concentrations of several
organophosphate metabolites (dimethyl phos-
phate, dimethyl thiophosphate) were high in
our study population compared to the general
US and Canadian populations but comparable
to those reported in the 2010 Study on Expo-
sure of the French Population to Environmental
Pollutants.
Conclusions: The study population is widely
exposed to a range of environmental contami-
nants. Further study will include multi-variate
analyses of variation in exposure in population
subgroups, and variation in exposure with in-
take of food items/ use of consumer products.
The data from this study can be used to follow
up time trends in exposure levels and to devel-
op policy actions.
Keywords: human biomonitoring, exposure,
environment, Israel
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Japan Environment and Children’s Study (JECS)
is a birth cohort study involving 100,000 pairs
of parents and children. The Study aims to
evaluate impacts of environmental factors on
children’s health and development. Biomoni-
toring during pregnancy and child develop-
ment is planned as a part of JECS’ assessment
of prenatal and postnatal exposures to environ-
mental contaminants. For the biomonitoring,
hundreds of thousands of samples, including
blood, urine, breast milk and hair, will be col-
lected and analysed for target contaminants,
which requires development of high-through-
put and reliable analytical methods. Due to
limited volume of samples available for each
analysis, highly sensitive and precise methods
are the key to the Study. Since multiple labo-
ratories will participate in the analysis, sound
quality assurance and quality control (QA/QC)
measures should be implemented. Collection
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of samples, types of containers, transport and
storage conditions will all affect the measure-
ment results.

The timing of sample collection is an important
factor when assessing the effect of exposures
on children’s health and development. Particu-
lar critical window(s) for each outcome’s onset
should be taken into account. Performing inva-
sive sampling during earlier childhood is also
challenging and its ethical aspect is under dis-
cussion.

In this presentation, the JECS' biomonitoring
and QA/QC procedure will be discussed.

Keywords: Large scale birth cohort, exposure
assessment, biomonitoring
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In Luxembourg DEMOCOPHES attempted from
the beginning to make best use of the advan-
tage of being the smallest participating coun-
try for all aspects involved. As Luxembourg has
three administrative languages (Luxembourg-
ish, German, French) all documents were trans-
lated at least into German and French. Field-
work took place between November 2011 and
January 2012 and all families were visited at
home. Laboratory analyses and statistical analy-
ses were performed following all guidelines
from COPHES. Levels of mercury in hair, and
cotinine, cadmium, phthalates and bisphenol
A in urine were analyzed within DEMOCOPHES
in Luxembourg by laboratories that had passed
the quality criteria as defined by COPHES. Over-
all the levels of chemicals analyzed in the 60
mother-child pairs were lower than available
health based assessment values. In October
2012, timely before the meeting on Cyprus, the

participants were informed about their results
by a letter including the information leaflets
on the compounds measured. An information
evening aiming at presenting the national re-
sults in comparison with the European levels
open to all Luxembourgish participants of DE-
MOCOPHES will take place in November.

Keywords: Luxembourg, human biomonitor-
ing, mercury, cadmium, cotinine, phthalates,
bisphenol A
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The primary aim of DEMOCOPHES is to test the
feasibility of an EU-HBM approach, generating
comparable data. The Nofer Institute of Oc-
cupational Medicine (NIOM) was the National
Management Unit of DEMOCOPHES in Poland.
Two different locations representing the two
extremes of degree of urbanization, independ-
ent, which means that the “rural” was not a
commuter area of the “urban”. The sampling
locations were identified with the population
density, no hot-spots and urban area was Lodz,
one of the biggest cities in the central Poland
and NIOM location with population density of
22 500 inhabitants/km2, and rural area of Sule-
jow with less than 100 inhabitants/km2. Poland
chose to recruit mother-child pairs via schools.
Field work was done by laboratory personnel
and trained interviewers together with educa-
tional event“Environment and Health Days". Po-
land designed its own CAPI system which may
be used/adopted for further study. Analyses of
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samples were conducted by the laboratories
which successfully participated in the respec-
tive ICl and EQUAS rounds designed and super-
vised by WP 3. Mercury in hair was determined
by flow-injection cold vapour atomic absorp-
tion spectrometry (CV-AAS) technique, urinary
cadmium with ICP-MS, cotinine and phthalate
metabolites with LC-MS/MS method. Analyses
of all data were run with the assistance of SPSS
programs provided by WP 4.

Keywords: DEMOCOPHES, Poland, harmo-
nized HBM, biomarkers, CAPI
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The primary aim of the European Pilot Project
DEMOCOPHES is to test the feasibility of an EU-
Human Biomonitoring (HBM) approach, gener-
ating reliable and comparable data among the
participating countries. Portugal has participat-
ed in this European Project implementing the
national project “DEMOCOPHES in Portugal” In
order to evaluate how the national implemen-
tation contributed to the accomplishment of
the main objectives of the European Project, a
comparative analysis was performed regarding
what was expected to be developed and what
in fact was carried out taking into account the
specificities of the country.

The analysis was performed considering the
COPHES/DEMOCOPHES guidelines and, at the
national level, the produced deliverables as well
as the results of the team’s analytical thought
on the project implementation. Issues like the
procedures to select and recruit participants,
the communication plan at the several defined
levels, the interviews and biological sample col-
lection, the sample handling, the analytical ca-

pacity building in the country, the methods to
assure quality control, and the data treatment
and analysis procedures have been addressed.
In the current communication results of the
analysis performed are presented, arranged so
as to identify the challenges of implementing
DEMOCOPHES at the national level, how these
challenges were responded, the opportuni-
ties that came from this implementation in the
country, and finally how these opportunities
could or not be used regarding a coherent and
harmonized approach in HBM activities, leading
to a more effective use of resources.

Keywords: Human Biomonitoring, Portugal,
DEMOCOPHES, Challenges, Opportunities, HBM
project implementation
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Foetal exposure to subtoxic lead levels dur-
ing pregnancy may be responsible for delays
in foetal development and contribute to an
increased risk of morbi-mortality among new-
borns, pointing to the need of preventing Pb
exposure of pregnant women, even to the re-
duced levels recently evidenced as hazardous.
Previous studies have identified the Central Re-
gion of Portugal as one of those with higher en-
vironmental Pb levels in the country. As such,
the main objective of this study was the assess-
ment of foetal exposure to lead through bio-
monitoring in the blood of pregnant women
residing in Central Portugal, in order to verify
if the higher environmental levels detected in
moss were reflected in the blood lead levels
(BLL) of the region’s population.

Pregnant women were recruited before deliv-
ery and blood samples collected in the health
institutions of the civil parishes corresponding
to the environmental sampling points, in a ratio
of 3 women per location. A questionnaire was
applied by phone interview for gathering rel-
evant data on participant’s socio-demography,
smoking and dietary habits and exposure-rele-
vant behaviour.

The analysis of the data obtained by ques-
tionnaire shows a homogeneous study group
(N=294) in relation to their main characteristics.
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The results on Pb foetal exposure show a mean
value of 2.3 + 1.9 ug/d|, ranging from 0.1 to 10.9
pg/dl (GM =1.46 pg/dl, 95% Cl: 0.88-2.44 g/
dl), although there are still some women (1%)
with BLL higher than the established limit of 10
pg/dl.

Given that the women BLL do not seem inde-
pendent of their district of residence, investi-
gation of potential determinants is performed
for the sample overall and for each district. Ac-
cording to the project objectives, environmen-
tal lead levels are included in the analysis. The
results show that the foetal exposure to lead in
the Central Region does not depend on any of
the variables considered, in particular on the
environmental Pb levels determined in sam-
ples of mosses and soils collected in the same
region. This may be due to the reduced envi-
ronmental bioavailable lead levels and the in-
sufficient variability of both environmental and
foetal exposure to prove a correlation if it exists.
Keywords: Lead, Human biomonitoring, Foetal
exposure, Environmental exposure, Portugal,
Potential determinants
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Environmental Health Surveillance Programs
related to solid waste incineration facilities near
Lisbon (VALORSUL Municipal Solid Waste Incin-
erator) and in Madeira Island (ValorAmbiente
Solid Waste Incinerator at Meia Serra) are being
developed since 1999 and 2002, respectively.
The main aim of these Programs is to guarantee
the safeguard of public health concerning the
potential negative impact of the incineration
processes on human health. The hypothesis
in test underlying the whole program is that if
the incineration processes are under control,
human exposure to pollutants relevant and re-
lated adverse health effects are not significantly
different between the potentially exposed pop-
ulation and one non-exposed that is taken for
control. Consequently each Program includes
several human biomonitoring (HBM) projects
addressed to the exposure to heavy metals,
dioxins and dioxin-like compounds in different
population groups, aiming to monitor preva-
lence and space and time trends of human ex-
posure to those pollutants.

For the last decade, the HBM projects focussed
on adults of the general population have been
repeatedly carried out involving the determina-
tion of at least 3 heavy metals (mercury, lead
and cadmium), dioxins (PCDD/Fs) and dioxins-
like compounds (8 mono-ortho and 4 non-or-
tho PCBs) in the blood of selected volunteers.

In each observation, clinical tests were also per-
formed and a questionnaire was administered
to collect relevant data on participant’s health,
socio-demography, smoking and dietary habits
and exposure-relevant behaviours.

Altogether 1590 adults (1260 from Lisbon and
330 from Madeira) have already participated
in the study, being exposed and non-exposed
groups relatively homogeneous in relation to
principal characteristics. From the results on the
biomarkers' levels, the overall conclusion is that
metal and dioxin exposure of those residing
near the incineration facilities cannot be related
to the emissions of these facilities, meaning that
sources controls seem to be effective in relation
to each incinerator. The temporal evolution of
metals’ exposure shows statistically significant
differences between values, reflecting varia-
tions always well below the “normal” limits. For
PCDD/Fs, a trend for consistent and statistically
significant reduction suggests a human expo-
sure to dioxins relatively stable or tending to
lower values along the observations carried out
so far.

Keywords: Human Biomonitoring, Portugal,
Heavy metals, Dioxins, Incineration facilities,
Blood, Spatial and temporal trends
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Children and foetuses are considered as risk
groups for adverse health effects caused by
environmental pollutants such as lead (Pb) and
dioxins mainly because their organisms are still
developing. Additional risk for children comes
from physiological characteristics and specific
behaviour patterns leading to a higher relative
exposure. As part of the Environmental Health
Surveillance Programs related to solid waste
incinerators that are being developed near Lis-
bon (starting 1999) and in Madeira Island (start-
ing 2002), three human biomonitoring (HBM)
projects were carried out focussed on foetal
and infant exposures to Pb and to dioxins and
aiming to determine whether living near the
incinerators increases the maternal exposure
to those pollutants and accordingly the foetal
exposure to Pb and the exposure of breast-fed
infants to dioxin, as well as the exposure to Pb
of children aged 12-72 months.

The hypothesis in test underlying the whole
program is that if the incineration processes
are under control, exposure to relevant pol-
lutants is not significantly different between
the potentially exposed population and one
non-exposed that is taken for control. Conse-
quently each Program includes several HBM
projects addressed to the pollutants exposure
in selected population groups, aiming to moni-
tor prevalence and space and time trends of
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human exposure to those pollutants. For the
last decade, the HBM projects focussed on foe-
tuses, breast-feeding women and children up
to six years have been repeatedly carried out
involving the determination of maternal blood
and/or umbilical cord lead levels, blood lead
levels in children and human milk dioxin levels.
Altogether 885 women (Lisbon=530; Madei-
ra=355) and 864 children (Lisbon=490; Madei-
ra=374) have already participated. Determined
levels are among the lowest in comparable
studies. From these results, the overall conclu-
sion is that Pb and dioxin exposures of those
residing near the incinerators cannot be re-
lated to their emissions, meaning that sources
controls seem to be effective in relation to the
facilities. Time trends of Pb and dioxin expo-
sures show statistically significant differences
between values, reflecting consistent and sta-
tistically significant reduction and suggesting a
human exposure to these pollutants relatively
stable or tending to lower values along the ob-
servations carried out so far.

Keywords: Human Biomonitoring, Portugal,
Lead, Dioxins, Foetal and infant exposures, In-
cineration facilities, Spatial and time trends
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In Romania DEMOCOPHES Pilot Study the only
recruitment opportunity in Romania was via
schools and some changes had to be done in
the recruitment strategy in order to implement
the national protocol.

The school directors gave verbal approvals at
the first phone call to contact the parents for
the study, but not by sending invitation letters
and replay cards to the families. Instead they or-
ganized meetings at their schools between our
fieldworkers and the teachers and parents.

This decision conducted to changes in the re-
cruitment protocol but also turned as an oppor-
tunity for our team to have a better approach
of explaining the aim of the study by face to
face contact with the subjects. Due to the so-
cial, economic and cultural differences of the
families, as well as the ethnical structure (high
percent of Hungarians and few Rroma families),
the procedures, scope and benefit of the study
has been easier clarified by talking directly and
answering their questions on the spot.

This way their interest and confidence in the
study was raised and this led to a high accept-
ance to enter the study from the first contact
compared to the alternative of sending them
an informing letter to read.

During the meetings a Protocol Sheet was as-
signed for the participants. To the parents who
accepted to take part in the study the recruit-
ment interview was applied and the eligible
families gave the written consent; the others
answered the non-responder questionnaire on
the spot. The sampling material and instruc-
tions for urine sampling was distributed to the
participating families and for some of them also
the date and place of interview and sampling
was fixed. For the remaining families the date
and place of sampling was fixed by only one tel-
ephone call. The same procedure was applied
again to another rural school as there were not
enough pairs to match the selection criteria.
Due to the changes in the recruitment protocol
the fieldwork was more time consuming and
less cost effective (more fieldworkers, travel
and time), but the response rate (75.32%), the
cooperation rate (62.47%) and the contact rate
(100%) were satisfactory.

Keywords:  Humanbiomonitoring,
COPHES
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Public Health Authority of the Slovak Repub-
lic, in order to protect public against adverse
effects of environmental contaminants, per-
formed in cooperation with Regional Authority
of Public Health in the district of Banska Bystri-
ca, pilot study DEMOCOPHES in the framework
of the harmonized European human biomoni-
toring.

After approval of study procedures and meth-
ods in national ethical committee, an extensive
recruitment was implemented between Octo-
ber 2011 and January 2012 through primary
schools, resulted in participation of 63 pairs of
mother’s and children from the capital city of
Slovakia, Bratislava (urban environment) and
66 pairs of mother’s and children from Brusno
and Slovenska Lupca in the district of Banska
Bystrica (rural environment).

Public Health representatives visited involved
schools during parental meetings explaining
the study purposes to children’s mothers di-
rectly while handling out of invitations (924
invitations together in both locations). Despite
of this effort they were only hardly able to
meet expected amount of pairs.

Beside the excessive amount of documents
and information provided to parents, they had
to embrace in a very short time, we believe,
negative experiences with quite amount of var-
ious commercial surveys on the public opinion,
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people are bothered by last years, could also
discouraged families from DEMOCOPHES par-
ticipation. Furthermore, 11 pairs accepted with
regret the fact, they had to be excluded due to
study criteria.

Experiences from sampling and interviews
procedure in households and project centres
are perceived quite positive, except for minor
difficulties with answering of several questions
(identification of gloves and floor material, sea
and freshwater fishes, time spent per day out-
doors or in the car). In afew cases, some kind of
concerns of privacy breach was felt from moth-
ers queries (recruitment through telephone,
storage of samples in biobank, abusing of hair
material for cloning purposes).

On the other side, questions we received from
mothers through the sampling visits suggest,
most people in Slovakia fear for their health
and therefore appreciate much this kind of
studies.

Keywords: Slovakia, DEMOCOPHES, human
biomonitoring, recruitment, sampling, parents,
experiences
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In the framework of Democophes pilot study,
urine and hair samples were collected from 156
mother-child pairs and 69 men (fathers/ part-
ners). Families were recruited through schools,
3 from urban and 2 from rural area. Mercury
(Hg) was determined in hair, cadmium (Cd),
cotinine, phthalate metabolites (MEP, MEHP,
DEHP=50x0MEHP+50H-MEHP, ~ MBzP  and
MnBP), bisphenol A (BPA, free and conjugated),
triclosane (TCL) and parabene metabolites (MeP,
EtP, PrP and BuP) in urine samples. All concentra-
tions were adjusted for creatinine. In all biomar-
kers, significant differences between popula-
tion groups were obtained. Concentration of Cd
in urine, TCL and parabene metabolites levels
were significantly higher in mothers (p<0.001).
Fathers had the highest Hg and cotinine levels,
while children the highest BPA and phthalate
levels (p<0.001). Hair Hg, was observed to be
significantly higher in urban than in rural area
(p<0.001), the same was observed for phthalate
metabolite MnBP, TCL and parabens (p<0.05).
MEHP and DEHP were significantly higher in
rural than in urban area (p<0.001). As expected,
hair Hg was influenced by the frequency of fish
consumption, while Cd and cotinine by smok-
ing of mothers and fathers. Passive smoking in
children influenced cotinine but not Cd levels.
Higher Hg was observed also in families, where
broken Hg thermometer or soldering activi-

ties were reported. In addition to smoking, fre-
quency of game consumption influenced Cd in
urine. For phthalate metabolites significant pos-
itive associations were observed with hazelnut
spread (MEP, MnBP), ice cream (MEP), chewing
gum (MEP, DEHP), and convenience food con-
sumption (MEHP). Negative significant asso-
ciation was observed between MnBP and meat
consumption. Presence of PVC floor or walls in
family’s house influenced MBzP significantly,
but not other phthalate metabolites. MBzP was
observed to be associated with use of personal
care products in children. Among parabene and
TCL metabolites, only EtP was significantly as-
sociated with the use of personal care products
in general, and MeP with body lotion and creme
usage. Prominent source of BPA exposure was
not observed, however mothers taking contra-
ception pills had higher BPA in urine (total and
conjugated), and when adjusted for pills, signifi-
cant positive association between BPA and con-
sumption of canned food was observed.

Keywords: mercury, cadmium, cotinine, phtha-
lates, bisphenol A, parabens, triclosan
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In Slovenia, several cross-sectional studies fol-
lowing the same protocol were conducted in
recent years to assess the extent of exposure
of Slovenian population (women in childbear-
ing age, women 50-60 years, men and children
6-11 years) to environmental chemicals in-
cluding Hg, Pb, Cd and As. In addition, status
of essential elements (Se, Zn, Cu) was also as-
sessed. Sampling in rural and urban sites was
performed. Democophes pilot study included
sampling of urine, hair and blood samples from
156 mother-child pairs and 69 men (fathers/
partners). Within EU research project PHIME,
venous blood, hair and urine samples were col-
lected from 150 children aged 6-11 years and
60 women aged 50-60 were recruited. In the
framework of the National Human Biomonitor-
ing programme, 150 pairs (mothers-partners)
were sampled for venous blood, hair and urine
in the pilot study phase. Combining all the re-
sults it was found that Hg blood level was sig-
nificantly higher in urban areas (GM=1.13 ug/L)
than in rural (GM=0.818 pg/L) (p<0.001). Sig-
nificant difference was observed also between
different population groups - fathers/partners
having the highest exposure to Hg (GM=1.47
ug/L) and children the lowest (GM=0.708 ug/L)
(p<0.001).Significant difference between dif-
ferent population groups was observed also for
Pb and Cd in blood (both p<0.001). Fathers had
the highest exposure to Pb (GM=21.1 pg/L) and
children the lowest (GM=14.2 ug/L). In case of
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blood Cd, the highest exposure was observed
in mothers (GM=0.306 pg/L) and the lowest in
children (GM=0.124 ug/L). No significant dif-
ference between rural and urban areas was
observed for Cd and Pb in blood (p=0.427 and
0.996, respectively). As in blood was found to
be higher in urban areas (GM=0.945 pg/L) than
in rural (GM=0.640 pg/L) (p<0.001), mothers
having the highest As exposure (GM=0.807
pg/L) and children the lowest (GM=0.667
pg/L) (p=0.031). Essential elements Se and
Zn were the highest in fathers (GM=120 and
6317 pg/L, respectively) and the lowest in chil-
dren (GM=87.4 and 4389 ug/L, respectively)
(p<0.001). In contrary, fathers were the lowest
in Cu status (GM=788 ug/L), while mothers the
highest (GM=881 pg/L). Overall Se level was
significantly higher in urban areas (p=0.013),
Zn and Cu levels did not differ significantly be-
tween areas.
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The occurrence of different activities and leg-
islations on Environment and Health together
with the fragmentation concerning human
biomonitoring (HBM) studies in Europe have
boosted the path to achieve the harmonization
of HBM in Europe. Two projects funded by the
European Commission have been focussed in
that harmonization: COPHES (Consortium to
Perform Human Biomonitoring on a European
Scale) and DEMOCOPHES (Demonstration of
a Study to Coordinate and Perform Human
Biomonitoring on a European Scale). Follow-
ing the establishment of the theoretical bases
(COPHES) required, the test phase (DEMO-
COPHES) will allow proving the viability of such
harmonized approach by the implementation
of a pilot study performed in 21 countries

In accordance to the EU Study Protocol pro-
vided by COPHES, two sampling location were
selected in Spain, Anover de Tajo (rural) and
Madrid City (urban) where pairs mother-child
were recruited via schools and following the in-
clusion/exclusion criteria. The fieldwork started
in October 2011 and finished in January 2012.
First-morning urine and hair were sampled and
different information was collected by ad hoc
questionnaires of 134 pairs mother-child. Anal-
ysis of mercury levels in hair and concentration
of cadmium, cotinine, phthalates metabolites
and bisphenol A in urine were performed in 2
different COPHES/DEMOCOPHES qualified labs.

Important disparities were found between
the interest in participating and availability of
mothers living in the rural and urban locations
which had consequences in the logistics and
time progress of the recruitment procedure and
sampling (three days in October for complete
the rural sampling and from November to Janu-
ary for the urban sampling).The success in the
rural recruitment was in part due to the interest
and involvement of local authorities. The diffi-
culties in the urban recruitment lead us to mod-
ify the original plan and include three urban
schools instead of one as was planned. Other
difference was found in the age of the mothers
(urban AM+SD =41.1 £ 4.0; rural AM+SD = 38.8
+ 3.4; p=0.002). It was difficult to find mothers
<45 years of children of 11 years old in the ur-
ban but not in the rural location.

Although several aspects of the study required
small adaptations, the experience was very suc-
cessful and no serious deviations occurred in
the implementation of DEMOCOPHES Spain.
Keywords: HBM, children, mercury, cadmium,
cotinine, phthalates, bisphenol A.
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The European human biomonitoring project
DEMOCOPHES aims to harmonize biomonitor-
ing and generate comparable data across Eu-
rope. As one out of 17 participating countries,
Sweden recruited 100 children (6-11 years)
and accompanying mothers (20-45 years). Half
of the mother-child couples were from a rural
area and half were form an urban area. Hair and
urine samples were collected and a question-
naire about lifestyle, diet, living environment
and socio-demographics was answered. The
hair samples were analysed for mercury and
the urine samples were analysed for cadmium,
cotinine, bisphenol A, 7 phthalate metabolites
(MEHP, 50H-MEHP, 50x0-MEHP, MBzP, MnBP, cx-
MiNP and MEP), triclosan and 5 parabens.

The mean mercury concentration in hair was
0,26 (range 0,02-1,19) pg/g hair in the mothers
and 0,18 (0,03-0,60) pg/g hair in the children.
As expected, the mothers who frequently ate
fish had higher levels of mercury than mothers
who rarely or never ate fish. However, no corre-
lation between fish consumption and elevated
mercury levels among the children was found.
The mean urinary cadmium value was 0,15
(0,02-0,87) pug/L in the mothers and 0,08 (0,03-
0,29) ug/L in the children.

The urinary cotinine levels were below the LOQ
in 85% of the children and 59% of the mothers.
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The cotinine content represents the nicotine
exposure and persons with urinary cotinine
levels above 50 pg/g creatinine can be regard-
ed as smokers or heavy exposed non-smokers.
This value was exceeded by 22% of the moth-
ers, but not by any child.

The mean urinary bisphenol A concentration
was 1,3 (0,2-6,3) ug/L among the mothers,
which was slightly lower than the mean value
for children (1,5 ug/L; range 0,3-32,4 ug/L). The
children had higher levels than the mothers of
all analysed phthalate-metabolites except for
MEP. There was an association between elevat-
ed levels of some of the phthalates and high
consumption of chocolate or ice cream, PVCin
flooring and wall material, private well drinking
water and living in a rural area.

Overall, the concentrations of environmental
contaminants were low. In general, children
had higher concentrations of phthalate me-
tabolites and BPA concentrations in urine,
while mothers had much higher exposure to
parabens.

Keywords: Human biomonitoring, metals,
cotinine, phthalates, bisphenol A, parabenes,
triclosane
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An important part of the National Food Agen-
cy’'s (NFA) work includes the estimation of lev-
els of hazardous substances which consumers
are exposed to through the diet. Traditionally,
calculations are based on the food content and
consumers’ self-reported food intake. However
this method is uncertain due to rather low reli-
ability. Also, it does not consider such factors as
for example uptake and metabolism of the toxic
agent. Therefore NFA has recently launched a
major project within biomonitoring, funded by
the Swedish Civil Contingencies Agency. The
project period is 2012-2014, aiming to monitor
exposures in the Swedish population with a fo-
cus on an early warning of increased exposure
to toxic substances, as well as on cases of a pos-
sible threat/crisis. It includes collaboration with
several agencies and organizations within and
outside Sweden. We aim to create effective and

quality assured systems for the collection, stor-
age and analysis of a large number of samples
for analysis of different types of biomarkers. The
system will be used to monitor the exposure an-
nually as well as in case of threat/crisis and also
to detect exposures to “new” unexpected toxic
agents in the Swedish population. Further, the
biomonitoring strengthens the capacity of NFA
to make informed risk management decisions
and to follow up risk-reducing/preventive ac-
tions.

Keywords: Human biomonitoring, food, toxic
substances, early warning, Sweden
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Between 2010 and 2012 the pilot study DE-
MOCOPHES was realized in 17 countries within
Europe to test the feasibility of a harmonized
Human Biomonitoring project to get compara-
ble data. In Switzerland the pilot study was suc-
cessfully realized. 120 mother-child pairs were
recruited and visited to collect morning urine
and hair samples as well as questionnaire data
about the residential environment, residence,
nutrition, smoking status, the exposure rele-
vant behavior, and occupation. Mothers of age
up to 45 years and children between 6-11 years
of both sexes were included. The study loca-
tion was limited to one urban (capital city Bern)
and one rural area (regions of the Oberaargau).
The concentration of cadmium, cotinine, and
phthalate metabolites (MnBP, MBzP, MEHP,
5-OH-MEHP, 5oxo-MEHP, MEP, MiBP) were
measured in the urine samples and the mer-
cury concentration was determined in the hair
samples. Data evaluation and interpretation
were performed following the EU guidelines.
Comparing the analytical chemical data (mer-
cury, cotinine, cadmium, and phthalates (DEP,
DEHP) to the available health based guidance
(HBM | & II, BE values) and reference values a
health risk can be excluded for the 120 mother-
child-pairs. In the 8 smoking mothers cotinine
was detected in the urine. The health risks of
smoking are well known. The recruitment was
performed via inhabitant registries. The final re-
sponse rate to take part in the study was 10%.
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By comparing the involved study population
with the non-responder population or data of
the general Swiss population, a bias is shown
in the involved study population. The latter is
well educated, interested in health and health
issues, has middle to high standard of living (in-
come, SES), shows stable family conditions (re-
garding the ratio of single mothers compared
to the ratio of the national population) and a
very low percentage of smoking mothers. This
population do not reflect the general popula-
tion and this fact should be considered by in-
terpreting the data. By participating in the EU
harmonized pilot study, Switzerland was able
to gain frameworks, experiences and a network
which is important for a realization of a future
national Human Biomonitoring project in Swit-
zerland.

Human Biomonitoring, chemical
exposure, mercury, cadmium, cotinine, phtha-
lates, Switzerland
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Human biomonitoring data are currently avail-
able for many chemicals. The significance of de-
tectable, but often low levels of these chemicals
in humans requires tools to enable interpreta-
tion in a risk-based context. Such a tool is the
Biomonitoring Equivalent (BE) value, defined
as the concentration of chemical in a biological
medium such as blood or urine that is consist-
ent with an existing government health-based
exposure guidance value such as a reference
dose or tolerable daily intake. BEs are derived
using chemical-specific pharmacokinetic (PK)
data to translate the existing exposure guid-
ance value into an equivalent internal dose in
humans. As part of The Dow Chemical Com-
pany’s (Dow) Product Stewardship Goals, we
are developing and using BE values to interpret
human biomonitoring data and derive Margin

of Safety (MOS) values for our products. To sup-
port derivation of BE values, the generation
of PK data is being incorporated into many of
Dow'’s safety evaluation programs, particularly
repeat dose studies such as subchronic/chronic
and reproductive/developmental animal stud-
ies. Animal biomonitoring levels at a point of
departure (POD), such as the no-observed-
adverse-effect-level (NOAEL), are obtained for
blood and/or urine to correlate with current
and future human biomonitoring data gener-
ated in either of these matrices. An overview of
the methods employed in animal PK measure-
ments, the modeling tools to correlate animal
and human internal dosimetry data, and MOS
calculations for Dow products are presented.

Keywords: Biomonitoring Equivalents;
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In the UK DEMOCOPHES pilot study biomarkers
of exposure to cadmium, phthalates, and en-
vironmental tobacco smoke in urine and mer-
cury in hair were measured in children aged
6-11 years old and their mothers. Participants
were recruited from rural and urban areas in
Gloucestershire and Oxfordshire between
January and March 2012 and were invited to
attend an appointment at the child’s school,
a scout hut or other similar venue, which was
chosen to be within the local vicinity and re-
duce travel time for the participants. During the
visit, first morning urine samples and small hair
samples were collected and then the mothers
answered a questionnaire covering living con-
ditions, food intake, workplace and their pos-
sible contact with chemical substances. The
children enjoyed helping to answer the ques-
tions and most questions were straightforward
to answer but the question asking mothers to
estimate living space in m2 was more difficult.
Each visit took just over one hour and all partic-
ipants reported having a positive experience.
As this was a pilot study with a limited number
of participants the results must be interpreted
with caution, however, of the chemicals tested
for, cadmium, cotinine (a metabolite of nico-
tine), and phthalate metabolites in urine and
mercury in hair, the values were low and similar
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to or below population based reference values
published by the US NHANES and Germany'’s
GerES surveys. No results were above available
health guidance values and were of no concern
with regards to health. In children, mercury in
hair was associated with frequent consump-
tion of fish. Very low levels of the phthalate me-
tabolites DEP, DEHP, DiBP, DnBP and BBzP were
measured in both mothers and children; all but
MEP were higher averages in the children. None
of the mothers reported being regular smokers
and this was evident with extremely low levels
of cotinine measured, in 90% of children coti-
nine was below the limit of quantification. The
low exposure to environmental tobacco smoke
is probably due to the legislation to prohibit
smoking in public places and the decline in the
number of smokers within the UK. The experi-
ence and lessons learned in this UK pilot study
have been valuable for developing future hu-
man biomonitoring research.

Keywords: Human Biomonitoring, cadmium,
mercury, phthalates, cotinine, UK
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Human biomonitoring (HBM) is a widely accept-
ed tool to aid assessment of chemical uptake in
risk assessment. However, our understanding of
biological relevance of the results of HBM can
be limited, due in some part to the limited infor-
mation on background exposures and biomar-
ker concentrations in the general population.
The study described here specifically addresses
the question of what constitutes normal back-
ground levels in the UK population of a number
of biomarkers (the chemical itself or one of its
stable metabolites) for a variety of environment
chemicals that are frequently encountered
because of their widespread use. The environ-
mental chemicals selected for this study were
benzene, chlorinated hydrocarbons, dithiocar-
bamates, cadmium, mercury, naphthalene, di-
ethylhexyl phthalate, synthetic pyrethroids and
xylene.

Letters were sent to people randomly selected
from the UK Electoral Register and 436 volun-
teered to take part in the study. Participants
were asked to complete a questionnaire and
provide a urine sample. The overall response
rate was 7.5%, with volunteers being recruited
from all areas of the UK including Scotland,
Wales and Northern Ireland. Study participants

were adults and comprised 45% male and 55%
females.

Detection rates for the various chemicals (or
their metabolites) ranged from 37% (chlorin-
ated hydrocarbons) to >99% (naphthalene, di-
ethylhexyl phthalate).

We report here the Reference Values (RVs),
representative of the 95th percentile value for
each chemical studied. Where information is
available for comparison, the RVs determined
in this study compare well to those from other
published larger surveys. This demonstrates
that large investigations may not be necessary
to get a very reasonable idea of environmental
exposures, especially in initial ‘screening-type’
investigations to identify particular exposures
of concern or to demonstrate that exposures
are reassuringly low and that no further survey
data needs to be gathered.

Keywords: Biological monitoring, background
levels, general population, reference range,

postal survey
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38 elements including rare and unusual metals
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Determining background levels of metals in
urine samples from non-exposed people al-
lows for normal levels in a population to be es-
tablished. This provides a baseline for a direct
comparison (and interpretation) of biological
monitoring results from workers exposed to
metals and to determine exposure trends or
‘hotspots’ in the general population. The im-
pact of some policy interventions (such as
removing lead from petrol) has already been
monitored through biological monitoring
trends over time. Exposure to rare metals is be-
coming a concern because of their increasing
use in many new areas of technology. The de-
velopment of technologies such as solar pan-
els and semiconductors (and their subsequent
recycling) mean that there is the potential for
people in the UK to be exposed to rare metals.
Urine samples (n = 297) were collected from
137 volunteers (85 males and 52 females), not
occupationally exposed to metals. All partici-
pating individuals provided informed consent.
Each sample was analysed for 38 elements and
for creatinine. Urine samples were prepared
and analysed in different diluents and ICP-MS
methods depending on the elements. Analysis
was undertaken on an X7 Series 2 ICP-MS Ther-
mo Fisher Scientific. Internal quality controls
were made for elements for which no external
quality control existed. Mixed effects models
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were fitted within a Bayesian framework that
explicitly modelled the left censored observa-
tions and inference was made using Markov
Chain Monte Carlo methods, implemented in
the WinBUGs software.

The limits of quantification and summary sta-
tistics were established for each element. It
was possible to establish 95th percentile back-
ground levels for 33 elements. Mixed effect
analysis showed that creatinine correcting the
data in all cases gave a reduction in variability
or no significant difference in variability. No
smoking effect was observed for any element
that was modelled. Gender effects were ob-
served for some elements.

Reference levels based on 95th percentiles for
thirty-three elements have been established
for a UK population. More elements are yet to
be determined in this project. From the data
presented here it would suggest that elemen-
tal concentrations in urine should be creatinine
corrected.

Keywords: Toxic elements, background levels,
general population, reference range, rare met-
als
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Biomonitoring Results Conveyance
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Conveying individual biomonitoring study re-
sults to study participants who request such
information needs to be done with full consid-
eration for cultural frameworks, differences in
learning styles, available resources, and assess-
ment of need for follow-up counseling or con-
sultation.

The Commonweal Biomonitoring Resource
Center has designed and implemented a
number of biomonitoring studies, working in
collaboration with such agencies as the Centers
for Disease Control, the California Department
of Public Health and with national and com-
munity organizations such as the International
Association of Fire Fighters, Pesticide Action
Network North America, and the Silent Spring
Institute as well as several grass roots communi-
ties of concern.

Within this context, CBRC has developed a set
of protocols designed to encourage interest in
biomonitoring study participants in their pos-

sible exposures to toxic chemicals, to increase
participant understanding of the significance
of study findings, and to suggest next steps in
avoiding further exposures to toxic chemicals
should results indicate this necessity.

This poster session will review elements of our
results conveyance system, including informa-
tion included in study recruitment materials,
information conveyed during the consenting
process and during sample collection, discus-
sions initiated during the usually lengthy time
period preliminary to data analysis and results
conveyance to participants, and activities of-
fered, such as conference calls or counseling,
once results are received by study participants.
Keywords: Biomonitoring results conveyance
Acknowledgements: New York Community
Trust; Coming Clean Collaborative; Robert
Wood Johnson; anonymous donor
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Biomonitoring data generated through the
continuous US National Exposure Report (NER)
provide state of the art information on the
presence and concentrations of more than 400
chemicals in human biological matrices; name-
ly blood and urine. Biomonitoring Equivalents
(BEs) and other risk assessment-based values
now exist to allow interpretation of these bio-
monitoring data in a public health risk context.
We compared the measured biomarker concen-
trations in the US NER database with BEs and
similar risk assessment-based values to provide
an across-chemical perspective on the meas-
ured levels in the context of current risk assess-
ments for approximately 130 analytes in the
NER. Available risk assessment-based biomar-
ker screening values, including Biomonitoring
Equivalents, Human Biomonitoring-I (HBM-I)
values from the German Human Biomonitor-
ing Commission and other values were iden-
tified. Geometric mean and 95th percentile
population biomarker concentrations from the
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NER were collected and compared to generate
chemical-specific hazard quotients (HQ) or can-
cer risk estimates. A number of analytes in the
NER datasets approach or exceed HQ values of
1 or cancer risk levels greater than 1x 10-4 at
the geometric mean or 95th percentile, sug-
gesting exposure levels in a large fraction of
the population exceed what is considered safe.
Analytes of concern include acrylamide, dioxin-
like chemicals, benzene, xylene, several metals,
di-2(ethylhexyl)phthalate, and some legacy
organochlorine pesticides. The results of these
comparisons for these analytes can be used
to set priorities for chemical risk management
and research to fill data gaps.

Keywords: Biomonitoring Equivalents,
NHANES, population, biomonitoring, interpre-
tation
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The 1st PROBE programme for the assessment
of the internal dose of metals of the healthy
Italian population closed in 2011. A popula-
tion sample of 1423 individuals, aged between
18 and 65 years from five regions, are recruited
and information on gender, age, residence and
lifestyles of subjects was collected by a ques-
tionnaire. Concentrations of 20 metals, namely
As, Be, Cd, Co, Cr, Hg, Ir, Mn, Mo, Ni, Pb, Pd, Pt,
Rh, Sb, Sn, Tl, U,V and W are determined by the
sector field inductively coupled plasma mass
spectrometry (HR-ICP-MS) in whole blood and
serum. Metals levels are reported as geometric
means (GM) and 95th percentiles. Biomarkers

variations in sub-groups of the population strat-
ified for affecting variables are also assessed. A
comparison with available guideline values for
some biomarkers of exposure (Cd, Co, Hg and
Pb in human blood) as well as with the levels
available from other National campaigns are
also outlined.

Keywords: human biomonitoring, metals, ref-
erence values, internal dose
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Aerts, Dominique is coordinator of DEMO-
COPHES at the Belgian Federal Public Service
for Health, Food Chain Safety and Environ-
ment. Since 1998 she is working at several
levels on the development and implemen-
tation of the Belgian National Environment
and Health Action Plan, in strong collabora-
tion with other authorities in the field. From
2002 till mid-2006 she initiated and led the
Environment and Health team at the Environ-
ment Administration in the Ministry of the
Flemish Community, increasing research for
policy and supervising the Flemish Human
Biomonitoring Programme. From mid-2006
till 2010 she was manager science-policy in-
terface at the Flemish Research Institute for
Nature and Forest. She obtained her masters
degree in engineering in agricultural and ap-
plied biological sciences at the University of
Leuven in 1987 and worked for 11 years in
and for Latin-America with a Belgian non-
governmental organization for development
aid (ACT, now TRIAS).

Angerer, Jiirgen has led extraordinarily suc-
cessful research teams for the last 36 years
at the Universities of Hamburg, Erlangen/
Nuremberg and now Bochum. Together
with well over 20 PhD students he has been
and still is developing analytical methods
for biological monitoring (metals, solvents,
pesticides, carcinogenic substances, hae-
moglobin adducts, DNA-adducts etc.). The
methodologies have been applied in many
occupational and environmental settings,
often in large scale studies to determine in-
ternal exposures. He and his working groups
have published more than 400 papers in
peer-reviewed scientific journals. He early
understood and propagated that biological
monitoring could be used to estimate the
extent to which a person has been exposed
to a hazardous substance and the resulting

effects on the person’s health. In 1977, Prof.
Angerer became Chairman of the working
group “Analysis of Hazardous Substances in
Biological Materials” within the DFG Com-
mission for the Investigation of Health Haz-
ards of Chemical Compounds in the Work
Area. Since then he has promoted the de-
velopment of suitable, valid and tested ana-
lytical methods for biological monitoring.
In 1979 the DFG commission was the first
to evaluate threshold limit values based on
parameters of biological monitoring in the
form of BAT (Biological Tolerance Values for
Occupational Exposures) and EKA (Exposure
Equivalents for Carcinogenic Substances)
values. Since 1992, Prof. Angerer is member
and Vice-Chairman of the “Human Biomoni-
toring Commission” of the Federal Environ-
ment Agency (UBA) of Germany. Prof. Anger-
er is an active member in the International
Life Sciences Institute (ILSI) Health and Envi-
ronmental Sciences Institute (HESI) Biomoni-
toring Technical Committee dedicated to the
integration of human biomonitoring expo-
sure data into risk assessment. Since 2009,
he is also appointed member of the Scientif-
ic Committee on Consumer Safety (SCCS) of
the Directorate General for ‘Health and Con-
sumers’ of the European Commission. Prof.
Angerer is editor of the International Journal
of Hygiene and Environmental Health and
also in the editorial board of the Journal of
Chromatography B. He early understood and
propagated that biological monitoring could
be used to estimate the extent to which a
person has been exposed to a hazardous
substance and the resulting effects on the
person’s health.

Berglund, Marika is an Associate Professor
and head of the risk assessment secretariat
at the Institute of Environmental Medicine,
Karolinska Institutet, Stockholm. She re-
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ceived her Master’s degree in Toxicology in
1988, and her doctoral degree in Environ-
mental Medicine in 1994 from Karolinska
Institutet. She conducts research, risk assess-
ment and teaching in the field of environ-
mental medicine. Her research field is expo-
sure analysis focused on human exposure to
environmental pollutants, including metals
and organic substances. The main purpose is
to improving and expanding exposure infor-
mation which feeds into health risk assess-
ment and risk management and to evaluate
links between environmental exposures and
health effects. For the last five years, she has
been a member of the European Human
Biomonitoring Implementation group, with
the aim to develop harmonized methods for
HBM on a European level, and is currently
a member of COPHES, the Consortium to
Perform Human Biomonitoring on a Euro-
pean Scale, performing a pilot study (Demo-
cophes) of human biomonitoring in Europe.
She has for many years been engaged in the
National Health Related Environmental Mon-
itoring Programme, run by the Swedish EPA,
and is responsible for the human exposure
database covering data generated by that
programme.

Bloemen, Louis is educated as biochem-
ist and epidemiologist. He worked in an
academic hospital and later for an American
multinational chemical company.There, Lou-
is has been involved in designing the medi-
cal computer system for the EU area and the
quality control programs of health screen-
ing data. He was responsible for scientific
and regulatory issues in relation to solvents
and has conducted epidemiological studies
in the EU the US and China. The concept of
training as an essential part of study projects
has always had his keen interest
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Biot, Pierre is coordinator of DEMOCOPHES
at the Belgian Federal Public Service for
Health, Food Chain Safety and Environment.
Since 2001 he is working on the develop-
ment and implementation of the Belgian Na-
tional Environment and Health Action Plan,
in strong collaboration with other authori-
ties in the field. He has represented Belgium
in the EU Consultative forum and in the WHO
network of environment and health focal
points till 2010. He obtained his masters de-
gree in engineering in agricultural sciences
at the University of Louvain-La-Neuve in
1987 and worked for 9 years in a food manu-
facturing industry.

Castano, Argelia holds a PhD in Toxicol-
ogy by the UCM Madrid. She is Head of Unit
Environmental Toxicology in the Spanish
National Center of Environmental Health, In-
stitute of health Carlos Il and is responsible
for the Spanish National Program of Human
Biomonitoring by mandate of the Spanish
Ministry of Environment. (2007-2014). She
is Leader of WP3 (Quality assurance) in the
FPVII-European Union Project “COPHES” (DG
RTD), Spanish National Focal point for the
European project Life+ DEMOCOPHES (DG
ENV) , Member of the Technical Working
Groups (TWG) heavy Metals and the TWG
on Research needs for the elaboration of the
Environment and Health Action Plan under
the SCALE Strategy, Member of the Spanish
Technical Group POPs for the Implementa-
tion of Stockholm Convention Spanish Na-
tional Plan, Member of the Persistent pollut-
ants committee in the Spanish Food Safety
Agency, National Expert nominated by EFSA
for the evaluation of active substances and
Plant Protection Products under Annex | Di-
rective 91/414/CEE,

Member of the Scientific Advisory Commit-
tee of ECVAM (European Center of Validation



of Alternative Methods) JRC-EC ESAC from
2002-2009, President for the Spanish plat-
form for animal Alternatives (REMA) from
1990 to 2010. She contributed over 300 pres-
entations and invited talks in international
meetings and a considerable number of pa-
pers in the field of environmental toxicology.

Casteleyn Ludwine is Doctor in Medicine,
Master in Occupational Medicine, Master of
Laws in Social Law, and certified in Radiopro-
tection. She is researcher at the Center for
Human Genetics of the University of Leuven,
working on the interaction between genetic
factors and occupational / environmental
exposure, and on ethics and data protection.
She chaired the EU Technical Working Group
on Human Biomonitoring (HBM) for Children
and the EU Implementation Group HBM es-
tablished in the frame of the European Envi-
ronment and Health Action Strategy (2003)
and Plan (2004). She was government advi-
sor for the Flemish HBM Program and chair
of the working group on translation of HBM
results into policy measures till 2006. She
serves on the Scientific Committee of the
Environmental component of the French Na-
tional Survey on Nutrition and Health and is
WP leader on ethics and communication in
NewGeneris and ECNIS. Since 2007 is advisor
to the Belgian FPS Health, Food Chain Safety
and Environment, dealing with environmen-
tal and occupational health. She is Project
leader of COPHES.

Cerna, Milena was borne in Prague and was
educated at the Faculty of Medicine, Charles
University in Prague. She holds a Postgradu-
ate Diploma (Board Certification ) in Hygiene
and Epidemiology and a Postgraduate Di-
ploma (Board Certification Il) in Hygiene of
Nutrition. She is Prof,, D.Sc. and Head of the
Institute of General Hygiene, NIPH Prague,

Czech Republic. She has taught pregradu-
ate courses at the Charles University, 3rd
Faculty of Medicine, Prague, and Postgradu-
ate courses at the Medical Institute, Prague
and the Institute of Postgraduate Medical
Education, Brno. She is Editor-in-Chief of the
Central Eur. J. Public Health. Her research
activities are in genetic toxicology, environ-
mental toxicology, nutrition toxicology, hu-
man biological monitoring. Principal inves-
tigator of the project ,Health consequences
of human exposure to toxic pollutants from
the environment, biological monitoring and
genotoxicity testing” in the framework of the
System of monitoring the environmental im-
pact on population health in the Czech Re-
public - since 1994.

Covaci, Adrian is currently appointed as
research-professor at the Toxicological
Center, Department of Pharmaceutical Sci-
ences, University of Antwerp, Belgium. He
received the PhD title in Sciences, speciali-
zation Chemistry in 2002 at the University
of Antwerp. Since then, he has developed
expertise in the analytical and environmen-
tal aspects of (persistent) organic pollutants,
with emphasis on the brominated flame re-
tardants. In particular, the research group
of Dr. Covaci has investigated the fate, dis-
tribution and the toxicological relevance of
organic pollutants in aquatic and terrestrial
ecosystems. In parallel, the contribution of
different exposure pathways to humans for
these pollutants has been investigated. Re-
cently, increased interest has been shown
for the analytical and environmental aspects
of emerging pollutants, including pharma-
ceuticals, illicit drugs, bisphenol-A, personal
care products and new flame retardants.
The current research includes also in vitro
metabolism of various indoor contaminants
and the identification of major metabolites
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which can be used in biomonitoring studies.
Dr. Adrian Covaci has published 235 peer-
reviewed articles since 1997, with an h-index
of 43 and a total number of citations of 6200.
He has also co-authored 15 book chapters
and had active and passive participations to
almost 100 conferences. In 2011, Dr. Covaci
has co-chaired the organization of the Dioxin
2011 symposium in Brussels, Belgium and
he is currently involved in 3 Marie Curie ITN
projects.

Den Hond, Elly is trained in nutritional sci-
ences with a doctoral thesis in epidemiology.
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dren’s Hospital of Philadelphia, Pennsylva-
nia, USA. He is a member of the executive
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board of BiPRO and responsible for environ-
ment and health in the company. After some
years of clinical experience in paediatrics
and orthopaedics, she has worked as scien-
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he has been awarded a number of distinc-
tions and prizes for academic merit, includ-
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interest in the reproductive and liver toxic-
ity of heavy metals and other environmental
pollutants.

Lehmann, Andrea D. is an external Expert
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(diabetes mellitus, dyslipidaemia); nutri-
tional quality and contamination of meat
products and food supplements in Romania;
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