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X

Internal
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Biologically

effective
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Early

biological
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Clinical
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What is a biomarker?

Biomarker of 

exposure

Biomarker of 

effect
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blood (whole or serum), lymphocytes (white blood cells), urine, saliva, 

adipose tissue, breast milk, toe nails, hair, and exhaled breath

Biomarkers can be defined 
as quantitative measures of 
changes in the biological 
system in response to 
pollutant exposure.
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INMA, INMA, ChildhoodChildhood andand EnvironmentEnvironment

Exposure

- PAHs, ozone, VOCs, NO2

and particles

- Trihalomethanes
OCs/policromates, PBDEs

and phthalates and
- Others endocrine disruptors

- Lead, arsenic and mercury

- Outdoor and indoor determinations

- Personal questionnaire
- Maternal nail, serum and milk

- Child serum, nail and hair
- Placenta 

- Cord blood

Other
determinants

Maternal occupation, diet, 

antioxidants, folate, fatty
acids, vitamin D, genetic study

paternal psicoaffectivity

oxidative stress, intrauterine

growth, sexual development, 
postnatal growth, 

neurodevelopment, 
asthma/atopy, thyroids

hormones

- Questionnaire

- Maternal milk, blood and urine

- Child serum

- Cord blood
- Ultrasound

- Physical examination and medical  

test and scales

cortesy F. Ballester.
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BIOMADRIDBIOMADRID

UrineUrine

BloodBlood

MilkMilk

PlacentaPlacenta

HairHair

BloodBlood

Heavy Metals (As. Cd. Pb. Hg)

Organochlorinated Pesticides

Polychlorinated Biphenyls (PCBs) 

Dioxins and furans

1-hydroxipyreno (PAH). Cd

Hemograma. biochem. parameters

Metals. organochlorines. PCBs

Metals. organochlorines. 

PCBs. dioxins and furans

Methylmercury

Micronuclei

Exposure

Early biological
effect

courtesy Gonzalez, Fernandez, Frutos.

REGIONAL STUDIESREGIONAL STUDIES

A.Castaño. Paris 2008
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SerumSerum valuesvalues of Total DDT of Total DDT bodybody burdenburden and p,pand p,p’’--DDE DDE 

in in relationrelation to to ageage

AgeAge

1:  <18 1:  <18 yearsyears

2: 182: 18--34 34 yearsyears

3: 353: 35--49 49 yearsyears

4: 504: 50--64 64 yearsyears

5: 655: 65--75 75 yearsyears

courtesy Luis Boada
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MonitoringMonitoring EnvironmentalEnvironmental ChemicalsChemicals : : 

EnvironmentalEnvironmental andand Human BiomonitoringHuman Biomonitoring

COORDINATION

Human biomonitoring

Metals and persistent

organic pollutants in 

human samples

Environmental
monitoring

(atmosphere, water, 
soil and biota )

“The European 
Environment & 

Health Action Plan 
2004-2010” COM(2004) 

416 final

“The Stockholm 

Convention on 
POPs
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Standard Biomonitoring Protocols –(Acute Incidents)  

Standard Analytical Protocol

Sample collection- volume etc 

Timing

Storage

Detection limits of methodology

Analysis time – i.e. 

Sampling KIT -

Compounds addressed

Ammonia, Arsenic, Benzene

Cadmium,  Carbon monoxide,

Chlorine, Diesel, Ethylene Glycol

Hydrogen Cyanide, Kerosene,

Lead, Mercury, Methanol, 

Phenol, PAHs, 

Sodium Hypochlorite,

Sulphuric Acid. Toluene, 

ChEAK
Chemical Exposure Assessment Kit

To Do.: 

Protocols to be placed on Internet

Expand the laboratory network

Scoping Study

SAHSU - London

AdultsAssessment of cadmium dose and early 
kidney damage in a population sample: 

Pilot Study (Targeted Cross-sectional)

2-7Lead Body burden in children: A pilot 

study (Targeted Cross-sectional)

AdultsA study of organohalogen chemicals in 

human blood from around the United 
Kingdom (Random)

1-6 yrsStudy of Eczema and Asthma to 

Observe the effect of nutrition 

(SEATON) (COHORT)

Funding BodyAge GroupTitle

W
W

F
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Summary - Fragmented approach

HBM
Data

HBM
Data

Health

Data

Health

Data

Environmental 

Data

Environmental 

Data

Health 

Indicators

Health 

Indicators

Geo.Info

Systems

Geo.Info

Systems

Policy

Development

Policy

Development

Risk

Assess.
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VISION - Integrated approach

HBM
Data

HBM
Data

Health

Data

Health

Data

P(p)olicy

Development

Environmental 

Data

Environmental 

Data

Health 

Indicators

Health 

Indicators

Info

Systems

Info

Systems

Risk Assess.
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Geochemical Soil Survey 1963

and playing pitch!

National School!
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Hot spots: selection process
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Communication !

Interaction between research consortium and actors
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Decrease (%) in POPs in human milk in 
relation to 1996 data
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GerES: partners involved
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N = 1.800, 3 to 14 years

Federal Environment Agency

ESBIO

federal agencies



 D!�

European HBM Conference, Paris, 4./5. November 2008 6

The study I: Human biomonitoting

As, Cd, Hg, Ni, U
nicotine, cotinine

PCP and other chlorophenols
PAH metabolites

pyrethroid metabolites
metabolites of phthalates

bisphenol A
trialkylphosphates
creatinine

stress hormones

Urine:

Cd, Pb, Hg
persistent organochlorines

mould specific IgE

Blood:
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House dust: DDT, HCH, HCB, PCBs; 
PCP, Chlorpyrifos, PCP 

Chlorpyrifos, Propoxur,   
Metals, Plasticiser

(vacuum cleaner bags) 

Drinking water: lead, cadmium, copper,
nickel, uranium

Indoor air: VOC and formaldehyde
(passive sampling) 

The study II: Ambient monitoring
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Biomonitoring data Objectives

The chemical is present in 
our blood

Biomarker(s)

Temporal changeToxicokineticsBiomarker(s)

Current levels generally
below health risk levels

Biomarker(s) Toxicokinetics

Risk management, 
evaluation of policies

Weigth of evidenceBiomarker(s) Toxicokinetics Toxicology

Toxicology

�



 �!�

�

1�$�1�����#�	
��%�/����	�1�$�1�����#�	
��%�/����	�1�$�1�����#�	
��%�/����	�1�$�1�����#�	
��%�/����	�����

"�&&����
�#����
��� �����	�� ���#���,� �1����	�������	
�	����	���)�� 	
��	
	��� ���� ��	
�����
#	�$�
	���������	���	��	���
���#�	����	������	���#	�	��	
#��������������	
�&����&	���
,��1��	
�	&���
	##����� ����)�#�� �	��	���
�� �
� ����*������ :�	���� �
� �5��������� &�����$&���� �������
���� ����	���
���
	
#�&��	��,�
�
�

18February 18, 2009 confidential – © 2008, VITO NV – all rights reserved

EXPOSURE

RESPONSE

DOSE

Air Food Other 

sources

Pollutant uptake through… 

Data requirements…

Water

QuantityQuality

Geographically 
representative

Quality control
Harmonized 

data availability

Provide linkage

Provide linkage

Human biomonitoring data

Geographically 
representative

Quality control
Harmonized 

data availability

Respiratory 
diseases

Endocrine
disruption

Neurodevelop-
mental disorders

(Childhood)
Cancer

Data requirements…

Policy
development

Policy
development
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��������������������Food quantity

��������������������Food quality

��������������������Water imission

��������������������Water emission

��������������������Air imission

��������������������Air emission

Policy 

developments

Quality 

control
Harmonization

Geographical 

context
Availability

Information on routes of exposure

Availability of E&H data

�
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Information on health effects

��������������������Endocrine disruption

��������������������Neurodevelopment

��������������������Asthma

��������������������Cancer (incidence)

��������������������Cancer (mortality)

Policy 

developments

Quality 

control
Harmonization

Geographical 

context
Availability

Availability of E&H data
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Action plan: criteria, stakes & advice

Assessment

criteria:

- Health risk

- Policy

feasibility

- Social

aspects

WHOWHAT HOW

Interpreting results; 

defining policy 

options

Prioritizing 

Policy options

Policy choice

Weighing

criteria

Stakeholder 

Jury

Scientists

Policy experts

Other experts

Government
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Conceptual framework of social 

disparities in environmental health

Socioeconomic status

Different vulnerabilities
� health behavior

� individual-level vulnerability

� community-level vulnerability

� psychosocial stress 

� genetic susceptibility

� access to health care

Health outcomes

� respiratory diseases

� allergies

� developmental disturbances
� cancer …

Environmental exposure

Variation in exposure

Bolte/Kohlhuber 2005 (modified and expanded)

Different exposure settings
=> workplace

=> neighbourhood (e.g., outdoors

pollutants)

=> housing (e.g., crowding,  

allergens, noise) 

Race, ethnicity, gender

Effect modification
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