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The success of HBM4EU

The final HBM4EU Conference 2022: Save the date!
HBM4EU is delighted to announce
the long-awaited HBM4EU final
conference - to take place on 2728 April 2022 in Brussels, Belgium.
This conference will bring together
European stakeholders and HBM4EU
consortium partners, creating a unique
opportunity to exchange knowledge,
build synergies and advance human
biomonitoring in Europe as tool for
chemical policy making.
The overall theme of the 2022
conference is ‘Science and policy
for a healthy future’, highlighting
the important role HBM4EU
plays in linking science to health,
environment and chemicals policy to
protect human health.
During the two-day conference,
a wide range of topics will be
addressed, from harmonisation of
procedures and tools at European
level to the first EU wide exposure
data, from the impact of exposure
on health to novel methods to
identify human internal exposure to
chemicals and progress achieved in
mixture risk assessment.

The focus will fall on the translation
of scientific findings into policy
recommendations to support
regulations, such as the Chemicals
Strategy for Sustainability.
As part of the programme, attendees
will have the opportunity to visit a
storytelling-style exhibition, giving an
overview of the main achievements of
the 5-year project. The key research
findings on someof the 18 HBM4EU
priority substances will be displayed,
with a focus on the link between
science and policy. Attendees will be
invited to interact with a European
map presenting graphs and figures –
showcasing the HBM4EU indicators
and key policy messages. Screens
will feature interviews with top-notch
scientists, the HBM4EU’s chemical
group leaders, as well as the European
Human Biomonitoring Dashboard.
Participation is free of charge and
will be possible on-site or online.
Registration details and further
information on the full agenda will
be announced in January 2022 on the
HBM4EU website.
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TRACKING PROGRESS
TOWARDS ZERO
POLLUTION – THE ROLE OF
HUMAN BIOMONITORING
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The use of the terminology ‘Zero Pollution’ flags
the ambitious nature of this action plan and
emphasises that systemic changes in key sectors, including transport, energy, agriculture and
industry, will be required to deliver on its objectives. The zero pollution hierarchy (shown on the
left side column) prioritises the processes to be
used to tackle pollution, with prevention as a
first priority, followed by minimising and controlling pollution and finally elimination and remediation of pollution. Previous approaches, such
as ‘end-of-pipe’ treatment of pollution, are now
the least favoured option to address pollution.
A key element in delivering on this ambition is
the development of a fit-for-purpose ‘monitoring and outlook framework’, proposed by the
EU Commission under the Zero Pollution Action
Plan. This framework will support delivery of the
action plan as follows:
•

Monitoring: Assess progress in moving
towards zero pollution, establish a baseline
and measure the distance-to-targets set
under the Zero Pollution Action Plan

•

Outlook: Use future projections based
on modelling and forecast approaches
to assess the likelihood of achieving the
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The European Union’s Zero Pollution Action Plan
aims to tackle pollution that causes significant
negative impacts on both the environment and
human health. It presents a vision for 2050
where pollution is reduced to levels that are no
longer harmful to human health and natural
ecosystems. The plan aims to deliver on the
European Commission’s European Green Deal,
which recognises that environmental degradation poses an existential threat to Europe and
the world.

objectives within the 2050 timeframe. This
outlook will also identify potential blockers
to achieving objectives, considering current
and future policies.
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The European Commission can then use these
assessments to identify policy interventions
necessary to deliver zero pollution or to address
tensions across policy areas. The monitoring
and outlook framework will also feed into the
research agenda, identifying areas where new
solutions may be required or where new monitoring or modelling techniques are needed
in order to develop a more reliable indicator of
current status and future outlooks. The HBM4EU
project and the follow-up Partnership for the
Assessment of Risk from Chemicals (PARC)
project are excellent examples of initiatives to
deliver better monitoring data and intelligence
to track progress in delivering zero pollution of
humans and the environment.
The role of the European Environment Agency
(EEA) is to lead on the development of the ‘monitoring’ element of the monitoring and outlook
framework. The first zero pollution monitoring
assessment will be delivered in late 2022, in order set a baseline, with the second assessment
completed in 2024. EEA will work closely with
a range of partners and stakeholders to gather
inputs, including the European Environment
Information and Observation Network. The
assessment will cover the domains of health,
ecosystems and production and consumption,
based on available indicators and other relevant
sources of information from a range of research
and knowledge brokers.
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On chemicals and health, EEA will work closely with other HBM4EU partners to showcase
HBM4EU knowledge in the baseline assessment
report. Robust evidence of European population
exposure to chemicals and associated health
impacts provides a baseline against which to
measure future progress. As the zero pollution
monitoring report will be an indicator-based assessment, the HBM4EU work to develop indicators of exposure against HBM Guidance Values is
considered to be particularly valuable.
It is also foreseen that activities planned under
the PARC will support future zero pollution monitoring assessments, providing comparable data
and analysis to assess the impact of chemicals
pollution on human health. Importantly, such
data will enable us to map trends in population
exposure to chemicals in Europe and tease out
the effects of policy interventions on exposure.
The zero pollution monitoring assessment will
be published on the EEA website in the last quarter of 2022, to be followed by a second assessment in 2024.

Liese Gilles

Researcher, R&D Unit Health
at the Flemish Institute for
Technological Research

THE NEW
EUROPEAN
HUMAN
BIOMONITORING
DASHBOARD IS
AVAILABLE ONLINE
On 30th March 2021, HBM4EU launched the
long-awaited European Human Biomonitoring
Dashboard. The Dashboard visualises summary statistics from human biomonitoring data
collections from all over Europe, gathered under
the HBM4EU project, and is publicly accessible
on the HBM4EU website. It makes human biomonitoring data accessible to a broader community, allowing users to explore exposure levels
and trends in the exposure of European citizens
to chemicals.
The data is focused on HBM4EU priority substances, and were gathered through standardised procedures. For each data collection,
the dashboard visualizes the percentiles of
biomarker levels (P05, P10, P25, P50, P75, P90,
P95) and displays information on the limit of
detection (LOD) and/or limit of quantification
(LOQ). A filter function allows the user to filter
biomarker data by subgroups, such as by gender, age and level of educational. Information
included in the dashboard currently covers 62
human biomonitoring data collections from 15
countries produced during the period from 1991
to 2019. The Dashboard will be continuously
updated and when HBM4EU draws to a close in
June 2022, the data from the aligned studies will
be incorporated.

Eva Govarts

Researcher and statistician at Flemish
Institute for Technological Research

Laura Rodriguez Martin

Researcher and statistician at Flemish
Institute for Technological Research

The Dashboard can be used to explore available
data, as well as to confirm earlier findings. For
instance, observed concentrations of perfluorooctane sulfonic acid (PFOS) in blood (serum/plasma) are generally lower in female compared to
male subjects within the same study population.
This was already reported in literature, explained
by the elimination of PFASs through menstruation,
and for mothers also through delivery and lactation [1-9]. This trend can be observed in Figure 1.
Observed concentrations of cadmium in blood
are generally higher in smokers compared to
non-smokers within the same study population.
This association between smoking and higher
cadmium levels in blood was already reported in
literature [10, 11], and can be observed in Figure 2.
This European Human Biomonitoring Dashboard was developed by the Flemish Institute for
Technological Research (VITO). VITO and the
whole HBM4EU team gratefully acknowledge
the data owners who shared their data, making
them widely available for risk assessment and
risk management.
If you are interested in integrating aggregated
human biomonitoring data from your data collection in the European Human Biomonitoring
Dashboard, please contact HBMDASHBOARD@
vito.be.

Figure 1: Reported distribution (P05-P10-P25-P50-P75-P90-P95) of PFOS levels in blood (µg/L) in studies in Europe between
2000 and 2019, stratified by sex.

Figure 2: Reported distribution (P05-P10-P25-P50-P75-P90-P95) of blood cadmium levels (µg/L) in studies in Europe between
2002 and 2014, stratifies by smoking behaviour.
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Expert - Networking and
Stakeholders Communication
at the European Environment Agency

HBM4EU ESTABLISHES
THE 1ST EUROPEAN
HUMAN BIOMONITORING
LABORATORY NETWORK
After five years of intense work, HBM4EU has
successfully established a one-of-a-kind European Human Biomonitoring Laboratory Network,
including 166 laboratories, from 28 European
countries. The process started in 2017, with a
list of candidate laboratories and the design and
implementation of an HBM4EU programme for
quality assurance and quality control (QA/QC) to
identify, and ultimately select, laboratories that
could accurately analyse HBM4EU samples to
yield comparable data.
Professor Argelia Castaño, Director of the National Center for Environmental Health (CNSA) at
the Instituto de Salud Carlos III and leader of the
European HBM Platform, sets out the objective
of the work.

“We are building a European platform for
human biomonitoring, with harmonizing
tools and laboratory networks to provide
comparable information on the levels and
determinants of chemical exposure in
citizens. The performance of HBM studies
in a harmonised way and the application
of rigorous quality control measures ensure
that observed differences in exposure levels
are not related to variability in analytical
methods and protocols.”
Dr Marta Esteban López, principal scientist in environmental toxicology at the centre, describes
who participates in the network.

“45% of the laboratories included in the
Network, the so-called qualified laboratories,
successfully participated in the HBM4EU QA/
QC programme. This means that they can
analyse the samples collected in the frame
of HBM4EU. The remainder are laboratories
that have not joined the programme,
but nevertheless have experience
with human biomonitoring.”
Regarding the HBM4EU QA/QC programme different approaches were taken when identifying
laboratories for the two sets of HBM4EU Priority
Substances.
i.

Under scheme 1 candidate laboratories participated in four rounds of proficiency tests

ii.

Under scheme 2 selected expert laboratories participated in three rounds of inter-laboratory comparison investigations.

In both cases, the results were used to identify
those laboratories capable of generating consistent and comparable results for sample analysis in the context of HBM4EU research.
In total, 84 laboratories from 26 countries were
invited to participate in scheme 1, which covered
up to 73 biomarkers from Hexamoll® DINCH,
phthalates, bisphenols, per- and polyfluoroalkyl
substances, flame retardants (halogenated and
organophosphorus), polycyclic aromatic hydrocarbons, cadmium, chromium and aromatic
amines in three human matrices.

Scheme 2 covered 22 biomarkers in urine, and
resulted in two expert laboratories selected for
arsenic, five for acrylamide, four for mycotoxins,
two for pesticides and two for UV-filters in skin
care products.
As Prof Castaño explains,

“Overall, the programme has been a
complete success and has demonstrated the
capacity of European laboratories to analyse
contaminants in human samples. Technical
difficulties were resolved, especially for
certain groups of substances, such as,
organophosphate flame retardants and
phthalates in human samples.”
A significant challenge during the first stages
of the programme was the identification of
laboratories to support the QA/QC programme
by organising proficiency tests. Only a limited
number of laboratories have experience with
implementing proficiency tests in the field of human biomonitoring, in particular in cases where
commercial control materials are not available.
A survey led by the Instituto de Salud Carlos III,
found that 62% of respondents stated that the
current commercial proficiency tests do not
cover the requirements for analysis of human
biomonitoring samples.
Dr Holger Koch, scientific head of laboratory at
the Institute for Prevention and Occupational
Medicine of the German Social Accident Insurance explains how the process played out for his
institute.

“Our lab participated as reference laboratory
for some biomarkers supporting the QA/
QC programme, as well as in the HBM4EU
training school. In this way, we helped

other candidate laboratories to fine tune
their methods, identify and solve technical
difficulties, and build up capacities. The
HBM4EU QA/QC programme was very labour
intensive, but in the end, a great success
story. Most of the participating laboratories
significantly improved their results over
the four rounds, and many succeeded in
obtaining the HBM4EU certificate for various
exposure biomarkers. In addition, during all
these years the laboratories have worked
closely together, building not only a network
of competence, but also establishing great
working relationships to be sustained
after HBM4EU.”
That intense work built the foundation for a
Europe wide human biomonitoring study. 75%
of survey participants said that participation
in the HBM4EU QA/QC programme increased
the capacities of their laboratory, with 84% of
participants rating the programme as good or
very good.

72 qualified laboratories, 33,614
samples analysed
The chemical analyses of HBM4EU samples
were performed by 34 of the 72 qualified
laboratories from 19 European countries.
The Trace Analytical Laboratory of the Research
Centre for Toxic Compounds in the Environment
at Masaryk University in Czechia, the Department
of Growth and Reproduction at Rigshospitalet
in Denmark and the Institute for Prevention and
Occupational Medicine of the German Social
Accident Insurance at Ruhr-Universität Bochum
in Germany are three examples of laboratories
that belong to the network.

They were responsible for analysing nearly 32%
of the total number of samples. As Dr Holger
Koch explains,

“We analysed many samples for HBM4EU,
from seven different countries.”
Out of 43,163 analyses planned under HBM4EU,
33,614, or 78%, of the analyses are now complete. As Professor Katrin Vorkam from Aarhus
University explains,

“Amongst those, 29,074 samples were from
the aligned studies, 4,963 samples were
from biobanks, 8,574 samples were from
occupational studies and 522 samples were
from the mercury study.”
Hanne Frederiksen, senior researcher at Rigshospitalet identifies some key challenges.

“For us, sample and data transfer
agreements, securing permissions from
countries and handling the individual
contracts required by some countries to
transfer samples across borders presented
the greatest challenge. Despite all the
difficulties, we have generated an impressive
collection of European human biomonitoring
data, which will be used in many other
research projects.”

The future of the network
The network of laboratories created by HBM4EU
forms the project’s legacy for future human biomonitoring actions in Europe. It is of paramount
importance to continue supporting the European network of HBM laboratories. In the immediate term, the network work will form part of
the upcoming Horizon2020 project “Partnership
for the Assessment of Risk from Chemicals”.
For the longer term, it is time to explore ways
to make it a permanent self-sustaining network.
Further information at the research brief ¨The
network of European Human Biomonitoring
(HBM) laboratories: a key for improving chemical
analysis applied in human biomonitoring¨.
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Dr Luděk Bláha

Professor of Environmental Toxicology,
RECETOX, Masaryk University, Brno,
Czech Republic

PEER REVIEWED
PUBLICATIONS –
AT THE CENTER
OF HBM4EU
Good science can protect the health of European citizens.
In this context, the science-policy interface of
HBM4EU is particularly important, delivering
up-to-date and robust science-based information for policy makers. In addition to our engagement with policy makers and risk assessors
in the EU Policy Board, which provides a direct
channel to expert groups and committee, disseminating results through peer-reviewed publications is a top priority for HBM4EU.
An impressive number of papers – nearly 70
– have been published in journals including
Environmental Health Perspectives, The Lancet,
the International Journal of Hygiene and Environmental Health, Environment International,
Toxicology Letters, Food and Chemical Toxicology, Regulatory Toxicology and Pharmacology,
Science of the Total Environment, Chemosphere,
and Environmental Health. The papers are freely
accessible on the HBM4EU website.
According to Dr Jean-Philippe Antignac, Senior
scientist at the National Research Institute for
Agriculture, Food and Environment (INRAE)
and leader of the work package on emerging
chemicals:

“The HBM4EU project was an extraordinary
catalyser for multidisciplinary research
on very complex and front-of-science
problematics linked to environmental
health and human biomonitoring. Within

Dr Jean-Philippe Antignac
Senior scientist at the National
Research Institute for Agriculture,
Food and Environment

Dr Marieta Fernandez

Professor, Radiology Department, School
of Medicine Center of Biomedical Research,
University of Granada

WP16, a remarkable cooperation between
academic research groups within the EU
landscape was organised. This led to 12 cosigned publications in high-level peer-review
international journals, with many more
to come in the next months. Importantly,
this successful EU networking work also
contributed to training a number of junior
PhD and post-doc researchers on such
advanced concepts and methods, allowing
them to interact and build their own future
network in the field.”
Dr Luděk Bláha, Professor of Environmental
Toxicology, RECETOX, Masaryk University, Brno,
Czech Republic and leader of the work package
on exposures and health effects, explains what
the project meant for the RECETOX laboratory
he leads:

“It has been a major milestone and
– at the same time – an exciting and
inspirational professional exercise! Our
research team at RECETOX, has established
several new collaborations with partners
across Europe and beyond thanks to
interaction with the HBM4EU Advisory Board.
HBM4EU was also a major
motivator pushing us towards novel field
integrating toxicology and epidemiology.
This resulted in seven publications,
several others in the pipeline.”

Another example is provided by the work package on effect biomarkers, led by the Faculty of
Medicine and the Center of Biomedical Research
(CIBM) at the University of Granada and developed together with 26 European partners. Their
contribution to the project has been tremendous,
with more than 25 scientific papers published in
peer-reviewed journals, with more than a dozen
in finalisation. Dr Marieta Fernandez, leader of
that work package, explains how their scientific
work has been arranged in three main areas:

“The first areas of work included a series
of structured and comprehensive literature
reviews to identify and prioritize the most
relevant effect biomarkers, as well as
the chemical families more frequently
associated with these biomarkers. We have
built scientific knowledge and an inventory
of effect biomarkers, including adverse
outcome pathways, also known as AOPs, and
PBK/D modelling data in an effect biomarker
framework. We are prioritizing molecular
and biochemical effect biomarkers that
can provide a causal link between exposure
and health outcomes. A second area of
work is the process of validating novel
effect biomarkers at both analytical and
physiological level. To this end, WP14 has
performed epidemiological pilot studies
within existing European prospective cohorts.
In this regard, the brain-derived neurotrophic
factor (BDNF) was validated as a potential
mediator between childhood BPA exposure
and behavioural function in the prospective
Spanish INMA-Granada birth cohort.”

Their third area of work is about developing
novel biomarkers of combined effect to chemical mixtures that resemble real-world human
exposure. Fernandez notes:

“The implementation of selected biomarkers
of effect in the HBM4EU aligned studies,
is our final objective of WP14. We have
also conducted original research using in
vitro and/or in vivo models to improve the
understanding of biological mechanisms
that may help to fill some knowledge gaps.
All these WP14 activities will ultimately help
to integrate effect biomarkers together with
chemical exposures in HBM studies, both in
general and occupational settings, to better
elucidate the relationships between exposure
to mixtures of chemicals in the environment
with health outcomes. In turn, this will better
inform regulatory risk assessments.”
To keep track of other publications published by
the other partners in the project, you can also
join the mailing list of the Science Digest Newsletter and read previous issues.

Dr Marike Kolossa-Gehring

Head ‘toxicology, health related
environmental monitoring’ section at
the German Environment Agency

“WE NEED A SUSTAINABLE HUMAN
BIOMONITORING SYSTEM FOR
EUROPE TO UNDERSTAND WHICH
CHEMICALS IMPACT HEALTH, TO
WHICH EXTENT WE ARE EXPOSED
TO AND HOW WE CAN PROTECT
OURSELVES”
In six months HBM4EU will come to an end. These
are exciting times, as HBM4EU partners are producing and releasing new science-based results
for chemical regulation more than ever.
The European Environment Agency interviewed
Dr Marike Kolossa-Gehring, the coordinator of
HBM4EU. Dr Kolossa-Gehring joined the German
Environment Agency in 1992. Since 2004, she
has led the section on “toxicology, health related
environmental monitoring”, where she is responsible for the human biomonitoring studies of the
German Environmental Survey and the German
Specimen Bank, which form the basis of the
German system for health-related environmental
monitoring.
During the interview, Dr Kolossa-Gehring explained how HBM4EU is providing science-based
evidence for chemical policy development, what
major challenges she faced when coordinating
this large initiative and what HBM4EU scientists
are discovering and what can we do about it.

Here’s a snippet of what she shared with us.
Question: 120 partners, 30 countries, 74 million
euros, 33,614 samples collected and analysed from
18 chemical substances…that seems a great challenge. How was the daunting task of coordinating
this large initiative?
The major challenge is to effectively steer such
an enormously large, diverse and excellent
consortium, in which an unbelievable number
of interesting ideas, proposals and research plans
are generated nearly every day. Steering is key
to ensure that all our exciting research activities
are focused on HBM4EU objectives and end up
generating data, drawing conclusions and making
recommendations to support environment,
health, and chemical policies and, thus, to contribute to improving the health and wellbeing of
European citizens.

Question: 18 chemical substances are being studied under HBM4EU. Pesticides, mercury, phthalates, bisphenol, flame retardants…. What are
scientists discovering?
Many of our scientific results are coming out now
and over the next months. A striking discovery
for me is that we have seen that about 20% of the
adolescents in our EU wide HBM studies exceed
the so-called Health-Based Guidance Values for
perfluorinated compounds (PFC), a large group
of manufactured compounds that are widely
used to make consumer products more resistant
to stains, grease, and water. When exposure in
the population is higher than the health-based
guidance value, it cannot be guaranteed – based
on current scientific evidence – that there will not
be any health effects. In my view this provides
strong support for the initiative of six European
countries to ban the whole group of PFCs, especially given that persistent substances can accumulate over life time.
Some phthalates that are toxic for reproduction
have been strictly regulated in the EU. Levels of
regulated phthalates decreased in the popula-

tion. However, HBM4EU data also reveal that
both regulated and unregulated phthalates can
be found in up to 100% of our study participants,
depending on the compound. Potential health
effects were assessed using a single substance
approach and, therefore, do not yet consider the
additive effect of multiple substances being present in the body simultaneously. Results from our
mixture case studies show that there is a health
risk due to the combined action of these anti-estrogenic substances.
This raises the question of whether we should
see a mandate for action to further restrict the
use of plastic so close to the human body that
plasticizers can enter the body? HBM4EU time
trend analyses have shown the positive effects of
regulating hazardous chemicals.
Another very interesting finding from our effect
marker research is that exposure to Bisphenol A
is associated with cognitive problems in adolescent boys.
To read the full interview please visit our new
section ‘Insights’ on the HBM4EU’s website.

HBM4EU project coordination team

THE FIFTH EDITION OF
THE ‘HBM4EU MEETING
WEEK 2021’ WAS A
SUCCESS
From 21 to 24 September 2021, the German Environment Agency hosted the fifth annual HBM4EU
Meeting Week, during which the gatherings of all
key decision-making and advisory bodies took place. The conference was held in a hybrid format.
The 2021 Meeting Week kicked-off with the HBM4EU consortium meeting, where Dr Marike Kolossa-Gehring gave an overview on the status and
progress of HBM4EU. Dr Rita Araujo – our recently
been appointed EU project officer – was introduced, followed by a presentation of the main results from the Work Packages. Despite pandemic-related delays in the last year, it was great to hear
that all milestones such as the establishment of
the 1st European Human Biomonitoring Laboratory Network and most of the goals have already
been achieved, thanks to the hard work and the
fruitful cooperation amongst all partners!
An important part of the meeting focused on feeding project results into policy processes so that
HBM4EU evidence can be used directly to inform
policy-making. For example, HBM4EU results
could be used by the European Chemical Agency
(ECHA) in on-going procedures to restrict flame
retardants and PFAS. Other highlights included
the very first outcomes from the aligned studies,
updates from the occupational studies, and the
results of mixture analyses, as well as HBM indicators for cadmium, PFAS, phthalates, and DINCH.
Consortium members gave an overview of the
3rd round of substance prioritisation, the

HBM4EU’s network of National Hubs, responsible for implementing the results at national
level, and the establishment of a harmonised
HBM platform in Europe.
To ensure visibility and dissemination of the large
number of project outcomes, HBM4EU is developing various tailor-made communication products
for different target groups. Products such as the
“Science Digest” newsletter, substances and animated videos, factsheets and infographics for citizens were received very well by the consortium.
One of the highlights of the conference were 16
poster presentations by young scientists working
in the HBM4EU project. We congratulate the winners, elected by the poster session commission:
•

Andreas Kaiser – for his presentation on
HBM of PFAS in human serum and placental
tissue

•

Florence Zeman – for her presentation on
physiologically based pharmacokinetic modelling of prenatal exposure to pyrethroids

•

Agneta Runkel - for her contribution on
exposure to phthalates of women, men, and
children in Slovenia

The consortium meeting was followed by meetings of the Advisory Board, composed of key
international experts who provide valuable input
to the project for continuous improvement , and
of the Stakeholder Forum, consisting of representatives of NGOs and industry. The meeting week

was concluded by the meeting of the Governing
Board, the highest decision-making body of the
initiative, which consists mainly of representatives
of the ministries of the HBM4EU partner countries. The Board discussed the implications of
HBM4EU results for policy making, as translating
the results into policy is one of the main objectives of HBM4EU.
The importance of effectively communicating
results to stakeholders and establishing human

biomonitoring in a sustainable way in Europe was
emphasised by Dirk Messner, President of the
German Environment Agency, Carmen Laplaza Santos, Head of the Health Innovations and
Ecosystems Unit at the European Commission,
and Thomas Jakl, the HBM4EU Ambassador.
In 2022, HBM4EU will devote all efforts to disseminating the results to ensure their uptake
in chemicals regulation, in particular at the final
conference on 27-28 April 2022.

