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Short overview of results of the activities carried out within HBM4EU in 2020 to answer the policy questions with reference to 

corresponding deliverables. 

Policy question (PQ) Short Summary of Results 

1. How effective are policy actions to 

reduce human exposure to mercury in 

Europe? (Including the EU’s Strategy 

on Mercury and the Minamata 

Convention, which was ratified by the 

EU and Member States)? 

WP4: The “Mercury & Methylmercury” Chemical Group was prioritised for action within HBM4EU in the 2nd round of prioritisation, was 

approved in May 2018 and a Chemical Group Leader was appointed (“D4.5 - Second list of HBM4EU priority substances and Chemical 

Substance Group Leaders for 2019-2021”). A scoping document was developed, which summarises the state of the art, identifies 

knowledge gaps, presents policy questions and suggests actions to be carried out in the frame of HBM4EU to address them (“D4.6 - 

Scoping documents for the second-round priority substances”). The scoping document is updated yearly (“D4.7 - Scoping documents for 

2020 - 2nd set of priority substances - Update of policy questions and related HBM4EU activities”).  

Work Package 2 (WP2): To explore how HBM4EU might contribute at global level, the WPL2 and the CGL-Hg attended the 2nd 

Conference of the Parties (COP2) to the “UN Minamata Convention on Mercury”, which took place in November 2018, in Geneva. The 

CGL presented HBM4EU and its work on mercury in the frame of a Knowledge Lab on “Mercury in the European Environment and 

Population”, which was organised by the EEA. Ways in which HBM may contribute to the effectiveness evaluation of the convention and 

possible collaborations with the World Health Organization to support global harmonisation of mercury biomonitoring were explored.   

The HBM4EU work on mercury was presented at international conferences (e.g. 14th International Conference on Mercury as a Global 

Pollutant, CLIMATICO 2019). The 4th HBM4EU newsletter (of April 2019) featured mercury as a prioritised Substance Group in HBM4EU.  

In 2021, WP2 will prepare a policy brief on the mercury priority group, which will summarise toxicity, exposure, and policy status, any 

updates in legislation and relevant HBM4EU research results. 

The overarching activities in Work Packages (WP) 2,4,5,6,7,9,10,11,12,13,14 support the effectiveness evaluation of current policies by 

establishing a baseline exposure of European populations and tools/expertise to harmonise exposure assessment in Europe so that time-

trends can be followed, evaluated and interpreted regarding health risks. More details are given elsewhere in this table. An overarching 

meeting on mercury was held in October 2019 in Berlin. It fostered discussions and provided the forum to discuss the ongoing and 

planned activities under the HBM4EU. Representatives of the WPs presented current progress and future work was coordinated. 

At the overarching meeting, a possible new aligned study on mercury was discussed. This was in continuation of a survey of the National 



Policy question (PQ) Short Summary of Results 

Hubs, aiming to assess the interest of the countries in a new aligned study on mercury and to define its objectives. A total of 16 countries 

expressed potential interest.  

The outcome of these discussions, was a decision to propose to the HBM4EU Management Board the implementation of an aligned 

intervention study in 5 high-fish consuming countries (IS,ES,PT,EL,CY) with the aim to control fetal exposure to mercury by combining 

HBM with the provision of suitable dietary to pregnant women. The CGL, representatives of the five countries and of relevant HBM4EU 

WPs have been in discussions with the Management Board to elaborate a study plan, which may be pursued. If implemented, this study 

will provide knowledge relevant to policy questions 2,4,5. 

2. How can harmonised, validated and 

comparable information be collected 

and transferred to support and 

evaluate current policies? 

Work Packages 7, 9 and 10 developed a frame to assure the quality of new collections of biomonitoring data and of existing samples and 

data, which are made available to the project.  

Work Package 7 (WP7) developed strategies, Standard Operating Procedures (SOPs) and materials, which can support the harmonised 

recruitment, sampling (including sample exchange), questionnaire implementation and communication with participants in HBM studies, 

taking into account ethical and personal data protection requirements. Relevant deliverables include: “AD7.1: Upgrade of the strategy for 

human sample exchange, including SOPs”; “D7.2: Strategy and SOPs for human sample exchange, including ethical demands”; “D7.3: 

1st prioritisation Report on survey design: Study protocols, SOPs and Guidelines, tailored and transferred questionnaires for recruitment 

and sampling”; “D7.4: 1st material for communication to participants, including informed consent”; “D7.7: 2nd set of materials for 

communication to participants, including informed consent”; "AD7.2: Literature research and concept for a sample quality study on impact 

of thawing and freezing on integrity of human samples for selected 1st and 2nd priority substances”; “D7.6 - 2nd prioritisation Report on 

survey design: Study protocols, SOPs and Guidelines, tailored and transferred questionnaires for recruitment and sampling”.  

Work Package 9 (WP9) elaborated criteria for the identification and selection of the best exposure biomarkers and matrices and for the 

evaluation of analytical methods, which can be used in European HBM surveys (see “D9.1: Criteria for prioritisation of biomarkers, 

matrices and analytical methods”). Based on these criteria, a prioritised list of biomarkers, matrices and methods for the assessment of 

human exposure to mercury and methylmercury was elaborated (see “D9.5: Prioritised list of biomarkers, matrices and analytical methods 

for the 2nd prioritisation round of substances). The matrices of choice for both mercury and methylmercury were identified to be urine, 

whole blood and hair (with the latter being an easily available, non-invasive and inexpensive matrix for the estimation of methylmercury 

exposure). Dried blood spot samples and meconium are new matrices, which may prove valuable for the evaluation of newborns 

exposures based on recent literature reports. The recommended analytical techniques for the determination of methylmercury are AAS 

(atomic absorption after generation of cold vapor of Hg) and ICP-MS. A list of 43 candidate laboratories for the determination of mercury 

was elaborated in “D9.6: Database of candidate laboratories for the 2nd prioritisation round of substances”. 

Work Package 10 (WP10) elaborated a Data Management Plan (DMP) in D10.1, which describes the data management life cycle for all 

datasets to be collected, processed and/or generated by HBM4EU (including criteria/methods and standards for data collection, data 

handling and sharing, data storage, data accessibility, while respecting ethics/legal requirements).  

This Plan includes the HBM4EU Data Policy (Attachment to the DMP D10.1). WP10 also developed a Statistical Analysis Plan (D10.5), 

which includes issues common to all HBM analyses, description of time-trends, geographical comparisons, exposure determinants, 

exposure distributions and reference values, uncertainty analysis as well as a specific statistical analysis plan for the mercury priority 

substance group. All materials, which have been developed to support harmonised practices, are publicly available to the whole 

consortium and any other interested party, via the online library, which is managed by Work Package 2 (WP2). 



Policy question (PQ) Short Summary of Results 

3. What biomonitoring and exposure 

data on mercury (and its species), 

relevant to the European population, 

are currently available and what new 

data are needed to address policy-

related questions? 

The Scoping Document on Mercury and Methylmercury, which was developed in the frame of Work Package 4 (WP4), presents currently 

available data, and identifies open policy questions and data gaps to fill in order to address them. The policy questions and proposed 

actions took into consideration feedback received from the internal experts, the EU Policy Board and the Work Package Leaders. As a 

result of discussions of the knowledge gaps and policy needs with the NHCPs and relevant consortium partners, a proposition was 

elaborated for an aligned intervention study in 5 high fish-consuming countries, targeting pregnant women (see under PQ1). 

Work Package 7 (WP7) reported (in D7.5) European ongoing activities, existing data and data gaps for the 2nd prioritised substances, 

including mercury. This information was collected through a questionnaire distributed via the National Hub Contact Points of participating 

countries in HBM4EU and completed by Principal Investigators. A total of 25 European studies concluded within the last 10 years, 

ongoing, or planned for starting up in the next five years included assessment of mercury. 

Work Package 10 (WP10) achieved progress regarding the inclusion of existing European HBM data in the European commission’s 

Information Platform for Chemical Monitoring (IPChem).  

Deliverable “D10.6 - 2nd annual list of exposure distributions and/or European reference values” (published in 3/2020) presents the 

statistical analysis of aggregated existing HBM data on mercury, which were made available to the HBM4EU consortium by 2019. For 

total mercury, the following available studies were analysed: Using urine: Nine studies on adults (>20y; East Europe: 3, South: 1 West: 4) 

and 2 studies on children (3-11y; East Europe: 2).Using Blood: Nine available studies on adults (>20y; East:4, South:2, West:2, North:1), 

two studies on children (3-11y, East:2) and one study on toddlers (1-2y)  (East:1). Breast Milk: One available study from South Europe 

and one from East Europe. Hair: Twelve available studies on adults (>20y; East:4, South:4, West:3, North:1), nine studies on children (3-

11y, East:4, South:2, West:2, North:1) and three studies from West Europe on teenagers (12-19y). Fewer studies were available with data 

on methylmercury (MeHg): Using Blood: One study from East Europe on toddlers (1-2y); Using Hair: Two studies on adults (>20y: East:1, 

West: 1) and three on teenagers (12-19y, West:3). Where possible, data were stratified by sex and educational level. For all available 

studies, the P05,10,90,95 and the LOQ and Highest values were described. In summary, the exposure to mercury is higher among 

participants of high educational status as compared to low educational status. The difference isn’t pronounced for participants with middle 

educational status. As more data become available to the HBM4EU consortium, this work will be updated. 



Policy question (PQ) Short Summary of Results 

4. What is the geographic spread of 

the current exposure and how does it 

relate to different exposure sources 

(environmental; contaminated sites; 

dental amalgams; dietary, including 

different species of sea-food)? Ideally, 

this should capture the exposure of 

highly exposed populations (e.g. high 

seafood consumers with distinction of 

populations consuming predator fish 

from those with low/no consumption 

of such fish, such as Southern & 

Northern Europeans, European arctic 

populations), but also of low-exposure 

populations for comparison. 

Which populations remain vulnerable 

to health impacts from mercury 

exposure and how can they be 

protected? 

The scoping document on mercury, developed under Work Package 4 (WP4), summarises a lot of available data related to the 

geographic spread of human exposure, reviews determining factors, provides some information on available relevant cohorts and 

identifies data gaps. The exposure is higher in coastal populations and correlates with high fish / seafood consumption. The formulation 

and provision of suitable dietary advice to vulnerable populations should be taking into consideration the contamination levels in different 

species of fish, as well as the documented nutritional benefits of fish consumption.  

Work Package 10 (WP10) collects, integrates and makes available existing HBM data on mercury into IPCHEM. The existing and 

available HBM data are analysed to assess the baseline exposure of Europeans to total and methyl mercury and the determinants of the 

exposure. In “D10.6 - 2nd annual list of exposure distributions and/or European reference values”, the available mercury data from 

European studies, provided to the project by the participating countries, were treated statistically in a harmonised way. Distribution plots 

were prepared, presenting the exposure data according to sex, European region, age group and educational level (as a measure of 

socioeconomic status). See also under PQ3. 

Work Package 12 (WP12) prepared an integrated exposure modelling platform, which provides a web-based computational environment 

that brings together the different tools available from the HBM4EU consortium to address all the aspects of the full chain for aggregated 

exposure assessment in environmental and occupational settings (see “AD12.4 Conceptual design of the integrated computational 

platform”). The vertical modules include (a) the model run settings module, which serves to define some general settings for each platform 

run and the overall configuration of a specific platform simulation, (b) the multimedia model module, for the estimation of environmental 

media concentrations in different environmental matrixes, (c) the microenvironment module, for estimating chemical environmental 

concentration for indoor locations, (d) the exposure scenario definition module, which enables the development of an exposure scenario 

for the population group(s) selected, including all possible exposure routes and (e) the internal dosimetry module, which aims at 

estimating the internal doses of a chemical and its metabolites. The whole concept will be based on a suite of three different PBTK 

models according with their level of detail and complexity (the simpler PK model for data poor chemicals, the generic PBTK model and the 

life-stage changing mother-foetus generic PBTK model).  

The integrated exposure modelling platform will be optimised by updating the exposure model parameterisation for mercury using 

available data and will be used to identify the internal exposure to total mercury and methylmercury for various population groups. 



Policy question (PQ) Short Summary of Results 

5. How can the public be informed and 

how can public awareness and 

education be raised regarding the 

effects of mercury on health and the 

environment and about management 

options? 

What advice should be given 

regarding dietary recommendations to 

vulnerable Europeans (e.g. pregnant 

women, infants, high sea-food 

consumers) and other stakeholders 

(e.g. health practitioners, policy 

makers) to reduce exposure to 

mercury while in keeping with 

nutritional requirements and cultural 

dietary preferences? Ideally, this 

should consider the different types of 

foodstuff (e.g. types of seafood) 

consumed in different parts of the EU, 

the toxicity and occurrence of the 

different mercury species in different 

foodstuff and the positive effects of n-

3 long-chain polyunsaturated fatty 

acids in fish and of micro nutrients 

(e.g. selenium) in the diet. Related to 

this, how can HBM4EU results 

support policy decisions at EFSA and 

ECHA? 

Work Package 2 (WP2) created a dedicated webpage on the Mercury Priority Substance Group on the HBM4EU website. It includes the 

scoping document and provides the venue for disseminating a summary of HBM4EU results on the mercury group. Different 

communication products are being prepared and dissemination actions are elaborated as the work on mercury progresses in the project. 

A factsheet on mercury for lay audiences was drafted and mercury was featured in the 4th HBM4EU Newsletter (April 2019). In 

September 2019, a Facebook Live Session on HBM4EU was broadcasted, during which the project coordinator (UBA) and an EEA expert 

discussed the project. The event engaged citizens from all over Europe, many of whom expressed concerns about mercury and asked 

related questions. The HBM4EU work on mercury was presented at international scientific conferences and at the 2nd Conference of the 

Parties to the UN Minamata Convention on Mercury. All open-access deliverables referenced in this summary of results on mercury are 

accessible on the HBM4EU online library (https://www.hbm4eu.eu/deliverables/). Videos for lay audiences were prepared and are 

available on the HBM4EU website, to inform citizens about the problem of chemical exposures and how HBM4EU works to inform 

European policies for safer chemicals management. 

Work Package 4 (WP4) organised Citizen Focus Groups in Austria, Portugal, Ireland and the United Kingdom with the aim to gain 

information on the interests, needs, and questions of European citizens regarding exposure to chemicals in their daily lives and their 

opinions about possible future actions on Human Biomonitoring. Mercury was among the top five environmental pollutants causing 

concern to the participating citizens, who regard it as a priority which should be addressed in Human Biomonitoring studies (see “AD4.2 

Report of the citizen’s focus groups”). An Online (questionnaire) Survey was also organised in the countries, which carried out the focus 

groups, with the aim to understand what EU citizens know about Human Biomonitoring in general, as well as their needs and concerns. 

Four more countries will carry out similar citizen consultations in 2020 (The Netherlands, Hungary, Denmark and Cyprus). 

Work Package 11 (WP11) reviewed known relations between substance (including mercury) exposures and health outcomes, based on 

the information from the scoping documents of WP4. Scientific review-manuscripts are in preparation for Metabolic syndrome, diabetes, 

osteoporosis and asthma, with the aim to raise awareness in health professionals regarding the health effects of environmental 

contaminants. Also, WP11 evaluated opportunities and obstacles related to linking HBM, health surveys and administrative data sources 

(Deliverable D11.3), generated an inventory of European health studies, which could be linked to HBM studies (D11.1) and provided 

SOPs/guidelines for combining HBM/health studies and for obtaining information regarding identified health effected related to mercury 

exposure. 

A study plan was elaborated, for a new aligned study in five fish-consuming European countries, with the aim to develop and provide 

suitable dietary advice to pregnant women and to evaluate the effectiveness of the intervention using Human Biomonitoring (see under 

PQ1). Also see below under PQ6, for relevant work by Work Package 5 (WP5). 

https://www.hbm4eu.eu/deliverables/


Policy question (PQ) Short Summary of Results 

6. At what level of exposure to 

different mercury species and to total 

mercury are health effects likely to 

occur? Current guidance values were 

based studies of the Faroese people, 

who have a diet that is unique and 

does not relate to food consumption 

patterns in the EU. This important 

issue has not been given proper 

attention to date. 

Work Package 5 (WP5): To facilitate the interpretation of HBM data in terms of health risks, WP5 developed and refined a procedure for 

the derivation of HBM-Guidance values (HBM-GV) for the general population and for workers (submitted for publication). Work is planned 

in 2021 for the derivation of HBM-GVgen.population for mercury, provided that sufficient epidemiological / toxicological / toxicokinetic data 

are available. If not, recommendations will be elaborated for data needed to fill the gaps. In the frame of task 5.3, a draft methodology was 

developed and will be followed in 2020-21 for an improved risk assessment for vulnerable populations. It will identify available and 

suitable European data, including published dose/response data, will evaluate the weight of different exposure sources in Europe, and the 

most suitable matrices and methods to measure exposure to infer associations between different matrices in different exposure situations.  

Work Package 11 (WP11) develops guidelines to support the standardisation of measurements and comparability of collected health data 

relevant to mercury in future studies. 

A literature search by Work Package 12 (WP12), presented in “AD12.8 Review of available models for the 2nd set of prioritised 

substances”, found that methylmercury and excretion of organic and inorganic mercury have been studied in vivo in humans and animals 

and that toxicokinetic (PBPK and conceptual) models for methymercury have been developed in humans to relate external exposure to 

parent or derivative compound concentrations. Exposure to mercury is studied indirectly by exposure assessment of methylmercury 

through inhalation and/or oral routes and emphasis is given on the early stage of development during pregnancy, fetal development and 

lactation. All the studies presented modified PBPK models based on specific literature and can be used, if modified, to study other 

sensitive population groups. The cited research focuses mainly exposure to methylmercury.   

In AD12.10 (to be published in 2020), available experimental and in silico data were reviewed to parameterise properly TK and PBTK 

models for 2nd priority substances, values of key toxicokinetic parameter were identified and differences in toxicokinetics that depend on 

gender/developmental stage were reported. 



Policy question (PQ) Short Summary of Results 

7. How does exposure relate to the 

manifestation of adverse health 

effects? - What are possible health 

effects resulting from chronic low 

exposure to mercury and its organic 

compounds (such as from food 

consumption and dental amalgams)? 

This type of exposure is the most 

relevant for Europeans and can be 

addressed by speciation analysis of 

biobanked samples from existing 

cohorts and associations with 

adverse health effects. 

 

- What factors make people more 

susceptible to the development of 

health effects due to mercury 

exposure? 

Work Package 13 (WP13) carries out work to establish causal links between exposures and health. Tasks 13.1 and 13.2 jointly developed 

a WP13 Strategy on addressing the policy questions related to the 2nd list of priority compounds (see “AD13.1 Strategy on how to 

address policy questions related to the 2nd list of priority compounds”). A mercury-focus group was established and a leader for the 

substance group within WP13 was identified and actions on how to address the mercury policy questions were planned. In AD13.6 

“Answers to exposure-health policy questions for the 2nd priority compounds”, the ongoing work is summarised: Existing cohorts are used 

to assess Hg impact on neurobehavior taking into account co-exposures to other elements with neurotoxic potency (Pb,As,Mn) and OP 

pesticides and also beneficial elements (including Se, Zn) and to investigate the allele frequencies of related SNPs across Europe and 

how this may contribute to contradicting associations between exposure and health outcomes found so far. This will be done in 

association with WP10.  

A literature search is also underway, to evaluate new evidence from the epidemiological literature since EFSA’s 2012 opinion, in order to 

evaluate if new developments have occurred to address the identified data gaps and if current knowledge supports or contradicts the 

EFSA’s conclusions from eight years ago. The output of this work will be presented in a peer-review publication. 

Work Package 14 (WP14) carries out work to identify the most suitable biomarkers of effect for mercury through a focused literature 

search of mercury-related human and animal studies and reported health endpoints (see D14.5 - Selection criteria and inventory of effect 

biomarkers for the 2nd set of substances). Comprehensive literature searches with defined search terms for mercury/methylmercury and 

selected health endpoints (reproduction, neurodevelopment, metabolic & cardiovascular, immune/allergy, endocrine, and cancer) were 

contacted in the PubMed/MEDLINE database (D14.5). To focus the literature search on novel biomarkers and to reduce the number of 

articles, search terms related to OMICS, epigenetics or biomarker-related were included, while exclusion terms were used to eliminate 

articles with irrelevant focus. The most relevant effect biomarkers used in epidemiological settings are summarised, prioritised and linked 

to the available experimental or AOP support (D14.6). BDNF, oxidative stress and many epigenetic and gene expression markers were 

found to be correlated with higher exposure to mercury in human studies. Given the wide amount of specifically deregulated genes and 

epigenetic effects identified, future efforts should prioritise the most interesting molecular targets based on mechanistic and AOP 

information. The output of this work will be reported in a review article, which is under preparation. 

 


