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Expected major future developments:
- Analytical capacities
- Computational capacities
- Exposure and health links
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Available HBM-data on a European scale
COPHES project (FP7: 2009 -2011)
Development of harmonized protocols allowing the collection of comparable
HBM data throughout Europe

DEMOCOPHES project (LIFE+ : 2010 -2012)
European-wide HBM pilot study in which urine samples from children and
their mothers were sampled in 17 European countries (EU-FP7) (N = 1844).

Feasibility study to test COPHES harmonized protocols on exposure to
mercury, cadmium, cotinine (tobacco smoke) and some phthalates
Bisphenol A was added as an additional substance for a group of 6 countries.
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DEMOCOPHES - BPA

Fig. 1. Mean urinary BPA concentration in six
countries in comparison with the European
reference value. Data are geometric means (95%CI )
in mg/L, after adjustment for urinary creatinine and
age in mothers, and additional adjustment for
gender in children.
The overall p-Value (ANOVA): p < 0.0001 in mothers;
p¼ = 0.04 in children. Post-hoc analysis: each
country is compared with the European reference
value (ALL); *p < 0.05; **p < 0.01; and
***p < 0.001.

Covaci et al. (2015)
Environ. Research 171
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Available HBM-data on a National scale
German Environmental Survey 2003-2006 for Children, GerES IV
Urine samples from GerES IV were analysed for concentrations of the
metabolites of phthalates and BPA

K. Becker et al. (2009)
Int. J. Hyg. Environ. Health 212
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French HBM Programme: ELFE Cohort and ESTEBAN
Table: BPA levels in French HBM studies and abroad (in g/L)

Two distinct surveys:
 Perinatal survey based on a
selection of pregnant women
enrolled in the ELFE cohort
 General population survey
representative of the population
aged from 6 to 74 years old
(ESTEBAN).

Dereumeaux et al. (2017)
Int. J. Hyg. Environ. Health 220
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French HBM Programme: ELFE Cohort
Bisphenol A levels (n=1,764 - urine)
Biomarkers
BPA Free (µg/L)

%>LOQ
10.7%

GM
NC

P95
0.6

BPA Total (µg/L)

73.8%

0.7

5.3

NC = GM not calculated if the proportion of data results below the LOQs was > 40%

Le BPA

 Levels lower than those found in previous studies in France but consistent
with those found in recent studies in Europe and Canada
 Increase of BPA levels with:
 Consumption of foods and drinks in contact with plastics or epoxy resins - for
process (wine) or storage (food and water)

 Presence of PVC at home and time spend watching TV: exposure via indoor air
and household dust (higher BPA concentrations and more time spent indoor)
 Delivery by cesarean section: recent exposure probably related to the use of
urine probes containing BPA in maternity hospital
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Flemish Environment and Health Survey 2007-2011, FLEHS II
Table: Stratified results for BPA

 Urine samples of 210 adolescents
in Flanders (Belgium) were
analysed for concentrations of
bisphenol-A (BPA) and different
phthalate metabolites.
 BPA was associated with
household income class, smoking
and exposure to environmental
tobacco smoke.
Lowest income group

Smoking habits (both active & passive
smoking) -  levels BPA in urine
K. Becker et al. (2009)
Int. J. Hyg. Environ. Health 212

Geens et al. (2015)
Environ. Research 134
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Denmark: overview of Danish data collected between 2006 and 2012
Spot urine or first morning urine samples
were collected from participants in four
different cohort studies :
•
•
•
•

The Copenhagen Mother–Child Cohort
The Copenhagen Puberty Study
Young men from the general population
Odense Child Cohort

Figure: Median phenol concentrations (ng/ml) in
(A) spot urine sample from young men (cohort 3,
n=901) and pregnant women (cohort 4, n=565) and
(B) 24-h urine sample from a total of 129 children
and adolescents (cohort 2) separated in age
groups: 5- to 9-year-old children (n=25), 10- to 13year-old children (n=73), and 14- to 20-year-old
adolescents (n=31). Significant differences (twotailed Mann–Whitney U tests): *P<0.05, **P<0.01
and ***P<0.001
Frederiksen et al. (2014)
Reproduction 147
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Greece: Rhea Mother-Child Study in Crete since 2007
The Rhea mother-child study in Crete started with examining a population
sample of approximately 1500 pregnant women and their children, at the
prefecture of Heraklion, Crete.
 Evaluation of the exposure of 4-month pregnant women and their children
at 2 years of age to phthalates, parabens and bisphenol-A → Myridakis et al.
(2015)

Austria: A first population-based human biomonitoring study
25 out of 100 urine samples were analyzed for (total) BPA. Pre-selection of
participants who might have a higher exposure (e.g. occupation, frequent use
of canned food/beverages, use of plastic bottles).

 Only 4 out of 25 samples yielded results above the LOQ. Concentrations
were between not detectable (n.d.) and 11 μg/L. → Hoheblum et al. (2012)
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Challenges for BPs:
Specific Policy-related Questions
1. What is the current exposure of the EU population to BPA?
2. Do different regulatory controls across the EU concerning in particular BPA
lead to different exposures?
3. Are bisphenols (BPA and substitutes) exposure levels of concern for
health?
4. Is occupational exposure of cashiers a health concern?
5. What is the toxicity of BPA substitutes?
6. Are health risks age and gender dependent?
7. Can we find evidence for low-dose effects within mixtures?
8. How can HBM feed into assessment of the Tolerable Daily Intake (TDI) for
BPA, as set by the European Food Safety Authority (EFSA)?

9. Is it important to eliminate legacy BPA from material cycles (i.e. waste till
receipt rolls) when implementing a circular economy in order to protect
human health?
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Ongoing work in HBM4EU for BP

Addressed Later
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WP7 – Survey Design & Fieldwork Preparation
NHCPs online Consultation on existing HBM surveys
• The outcome from 124 questionnaires has been analysed in D7.1.
For bisphenols:
Identified studies by Europeandefined region:
• North (Denmark, Estonia.
Finland, Iceland, Ireland, Latvia,
Lithuania, Norway, Sweden, UK)
• West (Austria, Belgium, France,
Germany, Luxembourg, The
Netherlands, Switzerland).
• Studies with national
representativeness level:
children and new-borns.
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WP8 – Targeted field work surveys and alignment at EU level

Proposal to initiate new
studies to fill the
remaining data gaps for
the set of prioritized
substances (D 8.1).

Bisphenols in adults
(20-39y)
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WP9 – Laboratory Analysis & Quality Assurance
Organization of a first ICI round for BPA, BPS and BPF
 3 targeted biomarkers

Country

 24 participating labs from 16 countries
 Time schedule
Step
Invitation letter
Sample shipment
Submission of results
Report availability

Date
28/03/2018
05/06/2018
20/07/2018
14/09/2018

Status
Done, on time
Done, on time
Completed, on time
Completed, on time

 5 samples to be analysed:
•
•
•
•

1 sample at very low level (VL)
1 sample at low level (L)
2 blind replicates (samples at medium level Ma and Mb)
1 sample at high level (H)

No.
Participating
labs

Belgium
Cyprus
Czech Republic
Denmark
France
Germany
Greece
Italy
Netherlands
Norway
Poland
Slovenia
Spain
Sweden
Switzerland
United Kingdom
Total

3
1
2
1
3
3
1
1
1
1
1
1
2
1
1
1
24
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WP10 – Data Management & Analysis
Specific statistic data analysis plan for bisphenols
D10.2 defines all the necessary variables for the statistical analysis to address
bisphenol specific research questions on:

General
exposure
levels

Time
trends

Geographic
comparisons

Exposure
determinants

16

WP5 – Translation of results into Policy
Progress on Bisphenols (BPA and substitutes)
In progress:
 Derivation of Health-based EU Guidance Values for BPA
 Use HBM data for risk assessment strategies → e.g. Comparison of
European population BPA exposure obtained by reverse dosimetry and
the provisional TDI as set by EFSA
Future work:
 Derivation of Health-based EU Guidance Values for BPS and BPF
according to available data (2020)
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WP5 – Translation of results into Policy
Occupational Bisphenol-A exposure of cashiers
HBM data can be used to support modelling data, giving a stronger
basis for the assessment.
However,

BPA HBM based risk assessment included some uncertainties related
for example on the fraction of free BPA available for systemic
distribution after dermal exposure.
 BPA was proposed to be restricted because of
health risks for pregnant workers and consumers
exposed to it in thermal paper (France, 2014).
 The analyses of biomonitoring studies performed
by ANSES and by EFSA (EFSA, 2015) were included
into an updated version of the restriction dossier.
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WP5 – Translation of results into Policy
EU Case study on Phthalates & Bisphenols
First case study for a participatory approach on policy uptake of HBM-results
Phase 1

February – June ‘18

Phase 2

July – Sept. ‘18

Phase 3

November ‘18
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Bisphenol club
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