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Summary 

Title 

Understanding how endocrine disruptors and chemical mixtures 
of concern target the immune system to trigger or perpetuate 
disease (ENDOMIX project). Protocol for blood and hair in 
children of the Barcelona Life Study Cohort (BISC) project. 
Version 2. 

Description of 
the study 

The ENDOMIX project addresses the urgent need to understand 
the true impact of endocrine disrupting chemicals (EDCs) on 
human health in order to inform regulators and advise citizens. 
ENDOMIX will tackle this challenge by revealing associations and 
causality between EDCs and adverse health outcomes by 
focusing on exposure to multiple EDCs during life course 
including windows of susceptibility and making use of already 
existing robust data from multiple European cohorts. The 
Barcelona Life Study Cohort (BISC) project is one of the 
participating cohorts in the study and, in order to be able to 
participate, blood and hair sampling in BiSC children is necessary 
to assess immune biomarkers and cortisol levels at the age of ≈48 
months. 

Objectives 

The objective of ENDOMIX is to identify the impact of EDCs on 
human health at critical life stages. Hence, the study includes 
vulnerable populations such as pregnant women and children, 
already recruited in the participating cohorts. Moreover, 
ENDOMIX aims to investigate direct effects of prioritised EDC 
mixtures on the immunome, metabolome, microbiome and the 
development of different diseases in an in vitro transgenerational 
approach. 

Design Birth cohort (longitudinal prospective study) 

Inclusion and 
exclusion 
criteria 

All children participating in the BiSC birth cohort and willing to 
provide blood and/or hair at the age of ≈48 months. 

Treatments or 
interventions 

Does not apply 

Variables 
Blood extraction to assess immune biomarkers and hair sampling 
to measure cortisol and calculate the allostatic load 

Study 
population 

We expect that between 500 and 600 children will provide blood 
and hair at the age of ≈48 months. 

Participant 
centers 

ISGlobal 

Duration 48 months (4 years) 

Duration of the 
study for the 
study participant 

Total time for the blood extraction and hair sampling visit: 30 to 
45 minutes 
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RECORD OF VERSIONS 
 

Version Date Description of the change Brief justification 

V1 24/11/2023 First version First version 

V2 06/02/2024 Second version We have amended the text 
following the comments and 
suggestions of the CEIm. 
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1. Justification 
 

The rise in non-communicable diseases (NCDs), such as obesity and diabetes, is reportedly 

linked to exposure to EDCs. Such diseases do not only cause individual suffering, but also 

generate enormous costs to healthcare systems. Therefore, investigating how EDCs cause 

adverse health outcomes is of vital importance. Although the link between EDC exposure 

and disease is often taken as demonstrated, the issue remains a global challenge as many 

knowledge gaps still exist and the European Commission (EC) remains committed to stepping 

up efforts to assess and manage EDCs. While there is ample evidence of endocrine disruption 

from wildlife and animal studies, limited knowledge exists regarding the associations of 

exposure to EDCs with human disorders. ENDOMIX employs an interdisciplinary approach 

that covers the entire chain from population-based studies considering life course to 

mechanistic understanding of EDC effects at cellular and target organ levels and extends 

further to policy recommendations. 

 

Humans are rarely exposed to a single chemical but rather to complex mixtures of chemicals 

during the life course, and these may have a different impact in combination than alone. 

Additionally, thousands of compounds exist for which we lack information on their toxicity 

potential or endocrine properties because most studies target single chemicals. Further, the 

impact of combined exposure to chemicals with other stressors depending on individual or 

group predisposition and differences between sexes is not well understood. ENDOMIX’s 

strong focus on exposure to real life EDC mixtures and their combined effect with other 

stressors therefore tackles an area that is currently grossly understudied. Poor study designs 

lacking an interdisciplinarity, integrative and comprehensive perspective are the primary 

reason for this gap. ENDOMIX sets out to confront and take forward these aspects to arrive at 

an improved understanding of the impact of EDC mixtures on human health by uniting existing 

data from multiple European cohorts across life course. For many, EDCs have been already 

measured, and data harmonisation within the cohorts is the basis for chemoinformatics and 

modelling strategies to identify real life mixtures with immunotoxic potential.  

 

As immune cells express hormone receptors, EDCs and mixtures may affect their functionality 

and thereby impact health depending on predisposition, life period, and/or duration of 

exposure. ENDOMIX works with a clear hypothesis with immune cells at its core as targets 

for EDCs and as initiators, triggers, or perpetuators of their effects. By delivering critical new 

knowledge that will change current regulations and guidelines, ENDOMIX will improve 

citizens’ health, particularly by addressing the need to prevent adverse health effects in 

vulnerable groups such as pregnant women, children, and people in the fertile age range. By 

generating important new data made accessible following FAIR principles (findable, 

accessible, interoperable, and reusable) and providing mechanistic evidence for causal 

associations of exposure to EDC mixtures and human health outcomes, we aim raise awareness 

in the scientific community, among policymakers and citizens, ultimately minimizing exposure 

to these hazardous chemicals. 

 

ENDOMIX takes a unique approach to this problem and moves beyond the state of the art 

by focusing on a) chemical mixtures (real life EDCs) within the context of social, lifestyle 

and environmental factors, b) immunotoxicity as an important, central mechanism, c) strong 

study designs, of multiple European cohorts with data on chemical exposure and NCDs 

across life course, d) modelling approaches complemented by bioassays that provide novel 

knowledge about real life mixtures and their effects, e) mechanistic and causal molecular 

investigation including in vitro barrier and target organ models as well as different animal 
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species considering the 3R rules and f) artificial intelligence (AI)-driven knowledge 

synthesis. 

 

It is our ambition to close existing knowledge gaps in both science and policy as well as 

knowledge transfer gaps that impede the effectiveness of European regulations regarding risk 

assessment, prevention, and reduction of exposure of humans and the environment to EDCs. 

Approaching this uncertainty by combining robust data sources, existing biobanking and 

modelling strategies with bioassays will be a game changer in identifying mixtures of 

concern. Further, the effects of these mixtures may have stronger and even irreversible effects 

during specific vulnerable periods in life, such as pregnancy, early childhood, and adolescence. 

This is in line with the Developmental Origins of Health and Disease (DOHaD) framework, in 

which it is proposed that many adult diseases have their origins in early life, with chemical 

exposure during these vulnerable periods being suggested as a possible driver of adverse health 

outcomes. 

 
Figure 1. ENDOMIX concept and overall workflow. 

 
 
Exposure to EDCs has been shown to be associated with important adverse health outcomes in 

humans across life course, including respiratory and cardiometabolic health, autoimmunity, 

and altered reproductive health. These constitute health outcomes with a large burden of 

disease worldwide. The exact underlying biological pathways are mostly unclear. A recent 

report of the Lancet commission for planetary health identified immunotoxicity, on which 

ENDOMIX will put a particular spotlight, as one of “three particularly worrisome, and 

inadequately charted consequences of chemical pollution”. The impact of EDCs on health 

outcomes mediated by the immune system is poorly acknowledged or completely overlooked 

in most current approaches. ENDOMIX will remarkably advance the field by studying 



ENDOMIX-BiSC protocol - Version 2-  

7 
- Version 2 - 06/02/2024  

immunotoxicity as a driver of deviations in human health development following 

exposure to EDCs, as well as a perpetuator of pathologies. 

 

The impact of acute or chronic EDC exposure on the immune system results not only in 

autoimmune diseases but may also underlie common diseases like diabetes, obesity, and 

respiratory diseases. Further, impaired immune responses can provoke multiple reproductive 

disorders. Yet, if and how exposure to EDCs and chemical mixtures of concern is related to 

immune-mediated pathologies has not been studied in depth. The vision and aim of ENDOMIX 

is to thoroughly clarify and understand the overall immunotoxic impact of EDC mixtures and 

underlying mechanisms leading to health outcomes. By doing so, ENDOMIX will reveal 

solutions to prevent disease (Figure 1). To fulfil our aim, ENDOMIX will cover the whole 

chain from data generation and synthesis to its translation into policy guidelines and 

recommendations. 

 
2. Hypothesis and objectives 

The hypothesis of the ENDOMIX project is that, as immune cells express hormone receptors, 

EDCs and mixtures may affect their functionality and thereby impact health depending on 

predisposition, life period, and/or duration of exposure. Particularly, we hypothesize that the 

impacts of the EDC in the immune system lead increase the risk of allergies and changes in 

respiratory, cardiometabolic and reproductive health as well as autoimmunity. 

The overarching objective of ENDOMIX is to deliver disruptive new information and 

concepts about immunemediated health impact of EDC mixtures, their underlying biological 

mechanisms, and to elaborate approaches that help minimise exposures with particular 

emphasis on exposures during critical periods of development. Specific aims of the study are: 

 

1. To identify complex EDC mixtures and their determinants in European populations 

using data and cohort samples from an exceptional collection of population-based 

cohorts across the life course, as well as a combination of mixture modelling and 

(bio)analytical approaches. 

2. To generate a deep understanding of the association between exposure to EDC 

mixtures, immunological parameters, and the occurrence of allergies and changes in 

respiratory, cardiometabolic and reproductive health as well as autoimmunity.  

3. To investigate the direct effects of prioritised EDC mixtures on the immunome, innate 

and adaptive immune cells’ functionality and target organs employing barrier systems 

and organoids, as well as in vivo C. elegans and zebrafish embryo models. 

4. To study causalities between exposures and health outcomes by elaborating approaches 

based on the knowledge generated on real-life EDC mixtures, their association with 

health outcomes through their impact on immune cells and target organs. These 

approaches include deep characterisation in cohort samples using omics-based 

biomarkers of effect and perinatal exposure using transgenerational in vivo models. 

5. To provide guidance on exposure to EDCs and mixtures as well as information about 

possible effects and seed the basis for both regulatory changes and preventive measures 

for citizens, regulators, and relevant stakeholders within the healthcare value chain. 
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Regarding the specific aims of the present protocol, please see section “3.1 Design” in the 

next page. 

 

3. Materials & methods 
 
3.1 Design & study population 
 

The ENDOMIX project will take advantage of already existing birth cohorts in Europe 

(Table 1), including the BiSC birth cohort. The BiSC birth cohort project started in 2019 

and, since then, 1080 pregnant women and their offspring have been recruited and followed-

up until the age of 48 months (the last version of the protocol was approved by the “Comité de 

Ética de la Investigación con medicamentos del Parc de Salut Mar” on the 198th of July 2023, 

project number 2018/8050/I). In BiSC, maternal and child’s urine samples were collected and 

EDC assessed in these samples, which means that data on prenatal and postnatal exposure to 

EDC is available in BiSC. Moreover, additional data on microbiome, epigenome, 

transcriptome, and metabolome is also available (Table 1), which makes BiSC a suitable and 

perfect cohort to address ENDOMIX project’s aims. In April 2023 we started the 48 months’ 

follow-up of the BiSC children. The ENDOMIX project will start in January 1st 2024, and 

we aim to obtain blood and hair samples from the BiSC children between the months of 

March and July 2024.  
 

The objective of the present protocol is to obtain blood and hair samples from the Barcelona 

Life Study Cohort (BISC) children at the age of ≈48 months in order to assess their immune 

system status, as well as their cortisol levels to estimate their allostatic load. 

 
Table 1: Overview of the observational studies involved in ENDOMIX, including cohort study name, life course 

time points (pregnancy, infancy, childhood, adolescence, and adulthood) and graphic overview with colored signs 

about the availability of chemical exposure data measured with targeted analysis. Further, microbiome, epigenome, 

transcriptomics, and metabolomics data available are indicated. 
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3.2 Sampling of blood and hair 
 

Blood and hair samples collection will take place in one of the sampling points chosen by the 

participants. In total, we will offer 5 options to the families so that they can choose the most 

convenient for them: 

Healthcare centers in Barcelona: 

- CAP Guinardó - c/ de Teodor Llorente, 26 

- CAP Manso - c/ de Manso, 19 

- Hospital Sant Joan de Déu - Pg. de Sant Joan de Déu, 2 (Esplugues) 

 

ISGlobal facilities, ambdues pròximes a centres sanitaris: 

- c/Mallorca, 244 Entresol (prop de l’Hospital Clínic) 

- Parc de Recerca Biomèdica de Barcelona (al costat de Hospital del Mar) - c/ Dr. 

Aiguader, 88 

Clarification: in the current ongoing BiSC 4-year’s visit we assess general health and 

neurodevelopment of the child, among others, and it lasts around 2 hours. Therefore, we do not 

think that obtaining blood or hair at the end of the visit is a good strategy, because children, 

and their families, are very tired by then. In addition, the BiSC 4-year’s follow-up started in 

April’23. This means that we need to cite again a large number of families (more than 150) for 

blood and hair sampling anyway. Due to logistic reason of the research team and the in order 

to facilitate the management of the samples after their collection, particularly blood, and with 

the aim to reduce the burden to the families, particularly in terms of time consumption, we 

finally decided to conduct the sampling in healthcare centers and ISGlobal facilities, and not 

at the home of the participants as previously planned. 

The sampling of blood and hair will last around 30 to 45 minutes, considering the time needed 

to: explain the objectives, sign the informed consent, and obtain the hair and blood samples.  

The sampling of both hair and blood will be performed by trained and experienced 

pediatric nurses, who will follow an ad hoc protocol for rapid action in the event of an 

incident during the sampling process. The nurses will be accompanied by a fieldworker. 

 

3.2.1 Hair sampling  

Chronic activation or dysfunction of the hypothalamic–pituitary–adrena (HPA) axis increases 

the burden on physiological stress response systems, which is conceptualized as the allostatic 

load (i.e. the wear and tear on the body as it responds to stressors). The allostatic load focuses 

on measuring subclinical effect of chronic or cumulative stress exposures on physiological 

dysregulation, and it is typically quantified by multisystemic biological risk score, including 

the cardiovascular, metabolic, immune/inflammatory, and neuroendocrine systems. The main 

biomarker of the neuroendocrine system is cortisol production. We will collect hair for 

measuring cortisol as it is a more appropriate biological sample for estimating long-term 

exposure, compared to other biological samples such as urine or saliva that estimate 

short-term exposure.  

Regarding the procedure for hair collection, Figure 2 shows the area from which the hair 

samples should be obtained and stored.  
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Figure 2. Hair sampling example. 

 

3.2.2 Blood drawing  

A maximum amount of 13.5 ml will be obtained, which is an amount that meets the 

guidelines for blood collection in children at the age of 4 years old, when children weight 

between 14 and 18 kg, on average 

(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6587985/#apa14607-bib-0004). With this 

amount, we will be able to conduct the analysis needed to achieve the ENDOMIX project 

objectives (i.e. DNA methylation for immune cell profiling and protein analysis) and safe the 

rest of the sample for future analyses of interest in the framework of the BiSC birth cohort, 

such as transcriptomics, metabolomics, genome-wide genotyping or assessment of chemical 

pollutants (e.g. persistent organic pollutants or heavy metals). 

These are the steps that we will follow: 

 Parents will receive a phone call to invite them to participate in the study and explain 

them the project. If they show interest, further information, including the informed 

consent, will be sent to the families and a citation will be established. 

 Once the families arrive to the chosen sampling point, the nurse and fieldworker will 

inform them again about the aims of the project and the procedure for blood and hair 

sampling. The nurse and fieldworker will also make sure that the informed consent has 

been signed before starting the sampling. 

 Parents will be with the child all the time, who will sit on one of the parent’s lap. The 

nurse will proceed with the hair sampling and blood extraction, with the help of the 

parents and the fieldworker. 

 Regarding anesthetics, the use of an EMLA plaster (a local anesthetics) will only be 

offered in specific cases, under parents request. In this cases, the EMLA plaster will be 

applied to child’s arm or hand at the very start of the visit to allow sufficient time to 

anesthetize the blood extraction area, and following the instructions of the manufacturer 

(https://cima.aemps.es/cima/dochtml/p/61096/P_61096.html). This step will not be done if 

the child is allergic to lidocaine or prilocaine. 

 Date and time of blood sampling will be noted on the sample data worksheet, and food 

and medicines consumed that day will be specified as well. 

 Children’s blood will be collected in different tubes: 

o Glass serum vacutainer, volume=5 ml 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6587985/#apa14607-bib-0004
https://cima.aemps.es/cima/dochtml/p/61096/P_61096.html
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o EDTA tube, volume=6 ml 

o PAXGene tube, volume=2.5 ml 

Serum and EDTA tubes will be processed to obtain serum and whole blood, plasma, buffy coat 

and red cells. The PAXGene tube will be directly stored at -80ºC.   

Once collected and stored, for the purposes of the ENDOMIX project we will evaluate a large 

set of biomarkers of the innate and adaptive immune system by conducting DNA methylation 

immune cell deconvolution analysis and quantification of 92 biomarkers of inflammation 

through Olink PEA immunoassays (https://olink.com/products-services/target/inflammation/). 

The remaining sample will be kept as part of the collection registered at the Instituto Carlos III 

(collection number C.0001626) for child health research 

(https://biobancos.isciii.es/ListadoColecciones.aspx?id= C.0001626). 

 

3.3 Data management & analysis 
 

Size and Power calculation: BiSC includes 1080 pregnant women and we expect that around 

500-600 families will be willing to provide hair and blood at the age of 48 months of the child. 

ENDOMIX aims to pool several mother-child cohorts, similar to BiSC, in order to gain in 

statistical power to detect small effect size (as expected in environmental health) and also to 

look at different periods of susceptibility (both in terms of timing of exposure and the onset of 

disease). The BiSC cohort will contribute to the overall sample size of the pooled analyses by 

providing data on 500 to 600 mother-child pairs depending on the specific objectives of the 

project. Thus, combining data with other cohorts will strongly increase statistical power and 

robustness of findings (e.g. at ages 5-11 years the project includes the BiSC, Generation R and 

LINA cohorts). 

 

Data collection files: the data collection files (contact information, ID number) are kept in 

separate, password protected database on a secure server at ISGlobal and are only accessible 

to study staff with the appropriate training and clearance to access personal health information. 

Biological samples and any other related data are only labeled with this study ID and no other 

identifying information. Data linking subject names with study IDs are kept in a separate, 

password-protected database on a secure server controlled by Dr. Gascon and the BiSC data 

manager. Participants and staff are informed of the confidentiality of information and assured 

that the data will only be used for statistical purposes and group analyses in which individuals 

cannot be identified. Data will only be presented in tabular form, and no information on 

individual identification will be revealed in any published reports. The data will be quality-

controlled and protected according to national and European regulations guidelines, including 

back-up files stored in different physical locations following FAIR Guiding Principles for 

scientific data management and stewardship criteria (findable, accessible, interoperable, 

reusable). No data beyond what has been consented will be obtained without authorization 

from the subject.  

 

Data management and cleaning: BiSC data management team will be the responsible to clean 

the data (with the help of key investigators from each area) and store it in Comma Separated 

Values (csv) files, which can be linked via the unique BISC ID. The repository data includes 

codebooks and Standard Operation Procedures. 

 

Internal requests: All internal requests for data must be submitted in writing for 

documentation, and addressed to the BiSC Publication Committee (PC). The request will 

https://olink.com/products-services/target/inflammation/
http://www.nature.com/articles/sdata201618
http://www.nature.com/articles/sdata201618
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include: Title, Lead author(s) (junior and senior), Rationale and background, Research 

hypotheses/objectives, Analysis plan, including exposures, outcomes and main covariates 

considered, and statistical analysis protocol, Key references, Foreseen timeline and target 

submission date, and Foreseen co-authorship. The PC will review the proposal to verify that 

the proposal format has been followed and to determine if there is potential overlap with any 

other papers or abstracts, proposed or in progress. The PC will then work with the authors to 

reduce or remove overlap. Accepted manuscript proposals will be available on the BISC 

website intranet to help investigators determine available topics in advance. When the above 

requirements have been satisfied, the BiSC data management team will prepare a comma 

separated value (csv) file. The use of this text format will ensure compatibility with any 

statistical software. Internal researchers will have to destroy the data once the analysis has been 

completed. Authorship will follow BiSC regulation to ensure that appropriate credit is given 

to BiSC researchers and all public and private funding supporting BiSC will be acknowledged 

in the published work. Authors will be notified of the intent to publish and will be provided 

with an advance copy of any submitted manuscript that relies on the requested data. 

 

External use: Data obtained as part of this project will be made available to external 

investigators to this proposal through a formal Data Transfer Agreement (DTA). In no case 

will explicit identifiers (e.g. contact information, medical record numbers) be included in 

analytic files for either internal use or sharing with external collaborators.  

 

Data transfer: To ensure secure transfer of data and to facilitate access of authorized 

collaborators to these increasingly large data sets, ISGlobal has implemented a secure data 

transfer system (private cloud - Namek), which is mounted as a Virtual File System to the main 

ISGlobal servers, that guarantees the security and integrity of all data from Information System, 

and also complies with the General Data Protection Regulation (GDPR).  

 

Data analyses: exposure to EDCs will be linked with immune markers. EDCs will be retained 

by using statistical techniques, such as weighted quantile sum regression or Bayesian kernel 

machine regression, to estimate both the overall effect of the mixture of EDCs on immune 

parameters and the contribution of each individual compound to the mixture effect, and also 

by testing the chemical mixtures identified in the relevant cohorts of the project. Health 

outcomes to be studied within ENDOMIX are (1) allergies & respiratory health (eczema, 

atopic dermatitis, allergic rhinitis, wheezing, asthma, lung function, COPD), (2) 

cardiometabolic & cardiovascular health (body mass index, waist circumference, adiposity 

(bioimpedance, dual-energy, X-ray absorptiometry), dyslipidaemia, insulin resistance, 

diabetes, stroke, acute myocardial infarction) (3) reproductive health (age at menarche, age 

at voice break, tanner stages, menstrual cycle characteristics (length, regularity, pain), sex 

hormone levels (steroids and anti-müllerian hormone)), and (4) autoimmune diseases 

(rheumatoid arthritis, ulcerative colitis, Crohn’s disease). Association of EDCs with the 

selected outcomes within ENDOMIX may be linked to central immunotoxicity processes with 

a focus on inflammation. In human cohort studies from multiple stages of life, immune markers 

focussed on inflammation comprise cytokines, chemokines, their respective receptors, and a 

wide range of other immune proteins will be identified through proteomic analyses using 

Olink® inflammation panels, enabling the identification of altered immune marker patterns 

associated with EDC exposure. Epigenetic mechanisms, changes in the microbiome, and the 

endogenous metabolome may serve as biological pathways involved in immune-related effects 

of EDCs on human health. We will offer insights into the relationships of exposure to EDCs, 

immune markers and DNA methylation, microbiome, and metabolomics at multiple life stages 

and their association with human health outcomes. To synthesise information across different 
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biological layers we will use a multi-omics framework using graphical networks and two-way 

orthogonal Partial Least Squares regression (O2PLS) to integrate the information from EDC 

exposures, omics layers and disease. 

 

Epigenetic analyses: We will use an epigenome-wide approach, in which DNA methylation 

at hundreds of thousands of cytosine-phosphate-guanine (CpG) sites will be associated with 

exposures and outcomes in (robust) linear and logistic regression models adjusting for the 

relevant confounders. We will run analyses in multiple cohorts and then meta-analyse the 

results using inverse-variance weighted fixed effects meta-analyses. Analyses will include 

single-CpG, as well as differentially methylated region analyses. Findings from the 

epigenome-wide association studies will be followed-up to gain further insight into potential 

functional effect. Follow-up analyses will include methylation-expression analyses as well as 

lookups in existing eQTM databases58, pathway analyses, and enrichment analyses for 

specific molecular marks. 

 

Microbiome analyses: to study the diversity in the microbial samples we will use the Vegan R 

package, while for the differential analyses and to study the association between EDCs and 

immune biomarkers we will use the ANCOMBC R package for cross-sectional and 

longitudinal analyses. 

 

Metabolomic analyses: Metabolome-wide association scans against identified immunological 

markers will be used to identify profiles of metabolic perturbation and integrated using sparse 

graphical networks, incorporating EDC levels where available. Tools such as mummichog and 

metabolite set enrichment analysis will be employed to perform meta-pathway analysis across 

untargeted and targeted 

datasets, respectively. Multivariate approaches such as sPLS will be used to provide combined 

metabolic profile scores for use in subsequent analyses. Last, we will examine whether the 

identified metabolic markers mediate immune-related effects of EDCs on health outcomes.  

 

Studying EDC mixtures in epidemiology raises methodological challenges due to the high 

correlations that may exist between EDCs and the high dimension of data to be considered 

(tens to hundreds of chemicals). We will explore the interaction between chemicals and 

potential non-linear associations, as expected with EDCs that compete for the same endocrine 

receptor. ENDOMIX will overcome these challenges by using up-to-date statistical methods 

suitable in the context of chemical mixtures and already mastered by the partners. These 

include unsupervised techniques (e.g., Principal Component Analysis or clustering) that will 

allow the identification of specific profiles of exposure independently of their health effects, 

and supervised techniques (e.g., Bayesian Kernel Machine Regression, Quantile G-

computation) to estimate both the overall effect of the EDC mixture on disease risk and the 

contribution of each individual compound to the mixture effect. Another statistical challenge 

is the integration of immunological markers as potential intermediate endpoints between 

EDC exposure and health. We will perform mediation analysis in a high dimensional context 

to disentangle the direct and indirect effect of EDCs through changes in immunological 

markers. We will conduct sensitivity analysis stratifying by sex, to explore potential 

differential associations among males and females. 

 

 

4. Ethical considerations 
Ethical issues within the follow-up at the age of 48 months of the BiSC children are related to: 



ENDOMIX-BiSC protocol - Version 2-  

14 
- Version 2 - 06/02/2024  

a) the collection of biological samples (blood and hair) in children 

b) personal data collection and storage 

c) participants will receive a voucher of 5€ for educational and artistic material as a 

compensation for the participation 

Research studies in Spain are regulated by both international and national legal and ethical 

rules. The Principal Investigator and the research team are aware and will conform to the 

International, European and National legislations in all the various aspects of the research as 

detailed below. 

 

The candidate project is aware of further relevant guidance and codes, including: 

 

- The Nuremberg Code (1946) addressing volunteer consent and proper acting; 

- The Revised Declaration of Helsinki in its last version of 2013 

- The convention for the protection of human rights and dignity of human being with 

regard to the application of biology and medicine called the "Convention on Human 

Rights and Biomedicine" (Council of Europe, 1997) and its additional protocol on 

biomedical research (2005) 

- The Recommendation Rec (2006)4 of the Committee of Ministers to member states on 

research on biological materials of human origin (Council of Europe) are the main 

international guidelines for medical research. 

- Convention of the Council of Europe on Human Rights and Biomedicine signed in 

Oviedo on 4 April 1997, and the Additional Protocol on the Prohibition of Cloning 

Human Beings signed in Paris 12 January 1998; 

- The Spanish Law on Biomedical Research (14/2007, of 3rd July) which regulates 

biomedical research in Spain 

- The charter of Fundamental rights of the EU Directive 95/46/EC of the European 

Parliament and of the Council of 24 October 1995 on the protection of individuals with 

regard to processing of personal data and on the free movement of such data; 

- UN Convention on the Rights of the Child (1990); 

- The Royal Decree that establishes the basic requirements for the authorisation and 

functioning of biobanks with biomedical research purpose and for the processing of 

human samples and regulating the functioning and organisation of the National 

Register of Biobanks for Biomedical Research (1716/2011, of 18th November). 

 

We have reviewed the guidance available on the web 

(http://ec.europa.eu/research/participants/docs/h2020-funding-guide/cross-cutting-

issues/ethics_en.htm; http://ec.europa.eu/research/swafs/index.cfm?pg=policy&lib=ethics). 

 

ISGlobal- Campus Mar is bond to the PS-Mar Ethics Committee (Clinical Research Ethics 

Committee of the Municipal Health Care Service, created and accredited for the first time on 

November 11th, 1993 by the General Direction of Health Resources of the Department of 

Health of the Government of Catalonia, in accordance with the Order of 26 October 1992). 

The PS-Mar CEIC evaluates all research protocols in humans conducted by ISGlobal-Campus 

Mar researchers. According to Spanish regulations, our local Ethic Committee will follow the 

implementation of the study by giving its approval to every protocol (including Participant 

Information Sheet and Consent Form) that will be developed through the study. All ISGlobal 

researchers are self-regulated by the Code of Good Scientific Practice 

(http://www.prbb.org/system/uploads/attachment/file/3/en/eng_a4.pdf).  

 

http://ec.europa.eu/research/participants/docs/h2020-funding-guide/cross-cutting-issues/ethics_en.htm%3B
http://ec.europa.eu/research/participants/docs/h2020-funding-guide/cross-cutting-issues/ethics_en.htm%3B
http://ec.europa.eu/research/swafs/index.cfm?pg=policy&amp;lib=ethics)
http://www.prbb.org/system/uploads/attachment/file/3/en/eng_a4.pdf)
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General procedures included in the research protocol to safeguard the privacy of study 

subjects: 

- Written consent will be obtained from all the participants to use their personal data. 

- All material obtained in the framework of the project (i.e. biological samples) will be 

identified through a code, the name and/or other personal data that could allow the 

identification of the participant will never be indicated. This unique identifier will link 

all basic data required for the study. The master key file linking the centre’s study 

numbers with personal identifiers will be maintained in a password protected file with 

limited access. 

- All files containing personal data will be stored in encrypted and password-locked files. 

Access to these files will be limited to authorized project personnel; 

- Only researchers linked to the project will have access to personal data. 

- Personal data will not be transferred, except in the cases considered by law. 

- The data will be treated with absolute confidentiality and in accordance with 

Regulation (EU) 2016/679 of the European Parliament and of the Council, of April 27, 

2016, relating to the protection of natural persons with regard to the processing of data 

personal data and the free circulation of this data and Organic Law 3/2018, of 

December 5, on the protection of personal data and the guarantee of digital rights. 

- Reported study results will pertain to analyses of aggregate data. No individual’s name 

will be associated with any published or unpublished report of this study. 

- All project personnel will be trained in the importance of confidentiality of individual 

records and required to sign a confidentiality agreement. 

 

We provide detailed information regarding the inform consents: the BiSC protocol includes 

informed consents in order to obtain hair and blood samples of the children at the age of 48 

months of the child (see Annexes for details). Prior to the visit for biological sampling, the 

BiSC personnel shall provide the families with detailed information on the study aims and 

objectives and the tasks that participants are expected to accomplish. Moreover, the BISC 

nurse/fieldworker shall highlight the volunteer nature of the participation and the ability of the 

participants leave the study whenever they wish. The participants will be then given as much 

time that they need to properly study the informed consent sheet in a peaceful environment 

without perceiving any need to rush or any pressure to accept. The BISC nurse/fieldworker 

should be available to the participants to answer the queries that might arise when studying the 

informed consents sheet. 
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6. Annexes 
 

The following annexes are attached: 

- Children_Consent_ENDOMIX_BISC_48m_2024_02_06_CATALÀ_v2.pdf 

- Children_Consent_ENDOMIX_BISC_48m_2024_02_06_CASTELLÀ_v2.pdf 

https://wedocs.unep.org/20.500.11822/8607

