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Uvod a teorie



Analyza rizik (Risk analysis)

A detailed examination including risk assessment, risk evaluation, and
risk management alternatives, performed to understand the nature
of unwanted, negative consequences to human life, health,
property or the environment. Society for Risk Analysis)

Risk analysis is a tool to enhance the scientific basis of regulatory
decisions. It includes risk assessment, risk management and risk
communication activities. Each component has unique responsibilities:
Risk assessment provides information on the extent and
characteristics of the risk attributed to a hazard. Risk management
iIncludes the activities undertaken to control the hazard. Risk
communication involves an exchange of inormation and opinion
concerning risk and risk-related factors among the risk assessors, risk
managers, and other interested parties. (Food and Drug
Administration, FDA)
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Figure 1.1 Relationships among the three components of risk analysis: risk assessment,
risk management, and risk communication.

Fjeld et al. 2007: Quantitative environmental risk analysis for human health
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Risk assessment (hodnoceni rizik)

A specialised field of applied science that involves reviewing scientific data
and studies in order to evaluate risks associated with certain hazards. It

involves four steps: hazard identification, hazard characterisation, exposure
assessment and risk characterisation (EFSA)

|dentifikace nebezpecCi

Hodnoceni expozice

Hodnoceni efektu/toxicity

Hodnoceni rizika
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|dentifikace nebezpeci

* |dentifikace potencialne nebezpecnych chemickych latek
vyvolavajicich znepokojeni

* Hodnoceni emisi
* Monitoring prostredi

Fjeld et al.



Hodnoceni lidské expozice chem. latkam

- Expozice = kontakt s chemickou latkou

- Akutni, subchronicka, chronicka expozice
- Davka = metrika kvantifikujici expozici

- Externi (vnejsi), interni (vnitfni) expozice

- Hodnoceni expozice:

* Hodnoceni emisi/imisi

* |dentifikace exponované populace
|dentifikace zdroju a hladin expozice
Hodnoceni davky
Monitoring prostredi
Biomonitoring

Fjeld et al.



Hodnoceni lidské expozice chem. latkam

EXTERNI
EXPOZICE

Emise latky
do prostredi
a prenos v
prostredi

Zdroje expozice:
- Slozky prostredi
(voda, ovzdusi,
pada, prach,
sediment)

- Jidlo
- PCPs

Kontakt ¢lovéka
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Hodnoceni efektu/toxicity

* Hodnoceni ucinku latky
* Hodnoceni vztahu davka/odpoved

« Stanoveni toxikologickych referenCnich davek (napr. acceptable
daily intake, ADI)

* in vitro/in vivo, epidemiologické studie, modely



Hodnoceni rizika

« Stanoveni rizika daného Cinitele pro danou populaci
« Porovnani expozice s referencni davkou
« Stanoveni pravdepodobnosti nezadouciho ucinku



Lidsky biomonitoring
(Human biomonitoring, HBM)



Lidsky biomonitoring - definice

The method for assessing human exposure to chemicals or their effects by
measuring these chemicals, their metabolites or reaction products in human
sgemmens. o ,

(CDC, 2005, pouziva takée WHO)

A methodologP/.aime_d at assessing human exposure to environmental agents that
are capable of inducing adverse health effects in exposed subjects by measuring
algents, their metabolites, or reaction products in human tissues or specimens.
(Knudsen and Franco Merlo)

A direct measurement of the level of toxic chemical compounds present in the

E)é)lc__:l .A?ften, these measurements are made using blood and urine.

HBM studie — pozorovaci studie, ktera vyuziva metody HBM na sbér dat (WHO)



Biomonitoring — mereni interni expozice

 HBM data vyjadruji celkovou hladinu nebo ucCinek latky ze
vSech expozi¢nich zdroju a cest

* Vyjadruji hladiny latek, které jsou vysledkem inter-individualnich
rozdilu v ADME procesech,

 Jsou funkci fyz-chem vlastnosti latky, které ovlivnuji jeji chovani
vV organismu

* Nedava presnou informaci o zdrojich a cestach expozice



K ¢emu slouzi biomonitoring?

« Hodnoceni ¢asovych i prostorovych trendu expozice chemickym
atkam

« Hodnoceni faktoru zivotniho stylu ovliviiujici expozici chem. latkam
* Hodnoceni rizik

* Hodnoceni citlivosti populace, porovnani jednotlivych skupin
populace

* Hodnoceni asociace hladin chemickych latek v tele a zdravotnich
ucinku
* Dulezity nastroj v hodnoceni expozomu

» Podpora tvorby politik pro ochranu ZP a zdravi a hodnoceni jejich
ucinnostsi




Typy biomonitorovacich studii

* Longitudialni (dlouhodoba): Sleduje stejnou populaci v
prubéhu casu.

* Cross-sectional (prurezové): Data se sbiraji ze vzorku
populace v jeden Casovy bod.



Matrice

* Krev (plna krey,
sérum, plasma)

* MocC

» Materské mleko

* Pupecnikova krev
* Plodova voda

* Placenta

 Mekonium
(smolka)

« Sperma

* VVydechovany
vzduch

 Sliny, bukalni stery
* Pot

* Viasy

* Mlecné zuby

* Nehty



Krev, serum, plasma

Matrix Population Advantages Limitations Compounds measured
in the matrix

Blood, General In equilibrium with all Invasive; trained  POPs, metals/trace elements,
serum, organs and tissues. Well staff and special organic compounds, tobacco
plasma established standard materials smoke.
operating procedures required. e.g.: alkylphenols, mercury,
(SOPs) for sampling. Volume lead, BFRs, dioxins, water
limitation. Special disinfection byproducts,
conditions for fluorinated compounds,
transport and organochlorine pesticides,
shipment. organophosphate pesticides,

phthalates, PCBs, dioxins.

WHO (2015): Human biomonitoring: Facts and figures



Mo

Matrix Population Advantages Limitations Compounds measured
in the matrix
Urine General Non-invasive, easy Composition of Metals/trace elements, organic
collection, no volume urine varies over compounds, tobacco smoke.
limitation. Allows time. Metabolites of environmental
analysis of metabolite pollutants.

e.g.: mercury, cadmium,
arsenic, organochlorine
compounds, BPA,
organophosphate pesticides,
parabens, phthalates, PAHSs,
benzene.

WHO (2015): Human biomonitoring: Facts and figures



Materske mléeko

Matrix Population Advantages Limitations Compounds measured
in the matrix

3reast Specific Provides Somewhat invasive. POPs, metals/trace elements,
milk information about Restricted period of organic compounds, tobacco,
mother and availability. Depuration e.qg.: alkylphenols, BPA,
child. Enriched of chemicals during dioxins, BFRs, fluorinated
with lipophilic lactation should be compounds, PCBs,
compounds. considered. organochlorine pesticides,
lead, cadmium, mercury,
phthalates

WHO (2015): Human biomonitoring: Facts and figures



Pupecnikova krev

Matrix Population Advantages Limitations Compounds measured
in the matrix

Cord Specific Non-invasive; Only available at POPs and other organic

blood provides birth in maternity compounds, metals/trace
information about ward settings. Ethical elements, tobacco smoke,
mother and child. constraints. Special e.g.. alkylphenols, mercury,
Well defined SOP conditions for transport lead, BFRs, dioxins, water
for peripheral and storage. disinfection byproducts,
blood can be fluorinated compounds,
used for cord organochlorine compounds,
blood. organophosphate pesticides,

phthalates, PCBs.

WHO (2015): Human biomonitoring: Facts and figures



Viasy

Matrix Population Advantages Limitations Compounds measured
in the matrix
Hair General, Non-invasive; minimum  Hair is exposed to Metals/trace elements, POPs
with few training required for the environment  e.q.: total mercury,
exceptions sampling. and can be methylmercury, arsenic,
(i.e. No special requirements contaminated. cadmium, parabens,
neonates) for transport and Potential organochlorine compounds
storage. variations with
Information about subject’s hair
cumulative exposure colour, hair care

during previous months. or race.
Segmental analysis is
possible.

WHO (2015): Human biomonitoring: Facts and figures



Biomarker - definice

An objective and quantifiable measure of a physiological process, pathological process or
response to a treatment (excluding measurements of how an individual feels or functions).
(European Medical Agency, EMA)

A characteristic that is objectively measured and can be viewed as an indicator of a normal
biological process, a disease process, or a tgplcal respon.se to a drug or therapy; for
example, blood pressure. (Europena Food Safety Authority, EFSA)

A characteristic that is objectively measured and evaluated as an indicator of normal
biological processes or pharmacological responses to a therapeutic agent. (National
Institutes of Health, NIH).

A biological molecule found in blood, other body fluids, or tissues that is a sign of a normal
or abnormal process, or of a condition or diseaSe. A biomarker may be used to see how well
the body responds to a treatment for a disease or condition. Also called molecular marker
and signature molecule. (National Cancer Institute)



Biomarker - typy

BIOMARKRE EXPOZICE

BIOMARKRE UCINKU

BIOMARKRE
CITLIVOSTI

,OMICS“BIOMARKRE
PRO VYZKUM

|dentifikace rezidui
chemické latky a jejich
metabolitu v tkani nebo
télnich tékutinach.

Poukazuji na
kvantifikovatelné zmeny v
biochemickych,
fyziologickych a jinych
parametrech v organismu,
které nastavaji nasledkem
expozice.

Reprezetuji vnitfni
vlastnosti organizmu
které ovlivnuji jeho
citlivost na nezadouci
ucinky expozice.

Pomahaji v pochopeni
dynamiky vztahu
expozice a uc€inku na
ruznych urovnich
organismu v Case a
studium expozomu.

Napf. rtut, PCBs, kovy,
metabolity ftalatu.

Napf. DNA adukty,
mikrojadra, zlomy na DNA,
interleukin-1-beta, CRP

Napf. genetické
polymorfismy,
epigenetické markre
(napf. methylace DNA)

Napf. (epi)geneticke,
transkriptomicke,
proteomicke,
metabolomické profily.
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Interpretace HBM dat:
Health-based HBM values

* Hodnoty stanovené na zaklade (epidemiologickych) studii
zkoumajicich vztah expozice a propuknutim nezadoucich

zdravotnich ucinku
« HBM | a HBM Il hodnoty



Table 1. Overview of all HBM values currently in force.

Analyte and sample material Population group HEM I value HEM II
value
Cadmium in urine [1998, 2011] Children and 0.5ug/l 2ug/l
adolescents
Adults 1pg/l 4ng/l
Mercury in urine [1999] Children and adults Tug/l (5ug/e 25ug/l
crea.) (20pg/g
crea.)
Mercury in whole blood [1999] Children and adults Sug/l 15pg/l
Thallium in urine [2011] General population Sueg/l /
Pentachlorophenol (PCP) in serum [1997] General population A0pug/l 70ug/l

Pentachlorophenol (PCP) in urine [1997] General population 25ug/l (20 pgfe 40pg/l (30
crea.) ng/e crea.)
Apel et al. (2017). DOI: hitps://doi.org/10.1016/}.ijheh.2016.09.007



https://doi.org/10.1016/j.ijheh.2016.09.007

Y DEHP metabolites 5-oxo- and 5-OH-MEHP Children aged 6-13 500pg/l [

in urine [2007]
Women of child- 300pg/l
bearing age
Men aged 14 and older 750ug/l
as well as remaining
general population
Bisphenol A in urine [2012, updated 2015]  Children 0.1mg/l [
Adults 0.2mg/l
Y of PCB (138+153+180) in serumx=2 [2012] Infants, small children 3.5pg/l Tug/l
and women of child-
bearing age
Glycolether which are metabolized to 2- General population 0.4mg MAA/g 1.6mg
methoxyacetic acid (MAA), urine [2014] creatinine MAA/g
creatinine
Glycolether which are metabolized to 2- Adults 5 mg EAA/I [

ethoxyacetic acid (EAA), urine [2016]

Apel et al. (2017). DOI: https://doi.org/10.1016/].ijheh.2016.09.007



https://doi.org/10.1016/j.ijheh.2016.09.007

Y DINCH® metabolites OH-MINCH and cx-  Children 3mg/l /

MINCH in urine [2014] Adults 4.5mg/l
¥ DPHP metabolites OH-MPHP and oxo- Children 1mg/l /
MPHP in urine [2015] Adults 1.5mg/l
DEHTP metabolite 5¢cx-MEPTP in urine Children 1.8 mg/l /
(publication in preparation) Adulrs 2.8mg/fl
Hexabromocyclododecane (HECD(D)) General population 0.3 pefe lipid /
[2015] (1.6pg/l blood

plasma)
¥ N-methyl-2-pyrrolidone metabolites 5- Children 10mg/l 30mg/l
hydroxy-NMP and 2-hydroxy-N- Adulrts 15mg/l S50mg/l

methylsuccinimide in urine [2015]

Y N-ethyl-2-pyrrolidone metabolites 5- Children 10mg/l 25mg/l
hydroxy-NEP and 2-hydroxy-N- Adulrts 15mg/l 40mg/l

ethylsuccinimide in urine [2015]

Apel et al. (2017). DOI: https://doi.org/10.1016/].ijheh.2016.09.007



https://doi.org/10.1016/j.ijheh.2016.09.007

Triclosan in urine [2015] Children 2mg|l /

Adults Img/l
Z2-mercaptobenzothiazole (2-MEBT) in urine  Children 4.5mg/l /
[2015] Adults 7mg/l
¥ 3-(4-methylbenzylidene) camphor Children 0.3mg/l /
metabolites 3-4CBHC and 3-4CBC in urine  Adults 0.5mg/l
[2016]
PFOA in blood plasma [2016] General population 2 ug/l /
PFOS in blood plasma [2016] General population Sug/l /

Apel et al. (2017). DOI: hitps://doi.org/10.1016/}.ijheh.2016.09.007



https://doi.org/10.1016/j.ijheh.2016.09.007

Interpretace HBM dat:
Biomonitoring equivalent values

« Koncentrace chem. latky nebo metabolitu v biologické matrici
konzistentni s referencnimi davkami nebo koncentracemi (RfD,

RfC, MRLs, TDlIs, ADI)
* Odvozene na zaklade znalosti ADME latky



Specifika HBM studii a nakladani s HBM
daty

* Informovany souhlas, posouzeni a schvaleni etickou komisi

* Nakladani s (citlivymi) osobnimi udaji

 Vyuziti dalSich metod, napf. dotazniku, personalizovanych
mereni expozice, apod.



HBM data

Dva typy HBM dat:

- Data o vyskytu chem. latek (biomarkeru): Koncentrace
chemickych latek a jejich metabolitu ve vzorcich lidskych matric
+ zakladni individualni promenné pro dalsi stratifikaci a
interpretaci — vek, pohlavi, vzdelani, misto/lokace, apod.

- Rozsirena data: Data o vyskytu chem. latek a zakladnich
individualnich promennych + dalsi data, ktera moznuji propojeni
dat o vyskytu s daty o biologickych efektech, health outcomes,
zdroji expozice (klinicka data, geoprostorova data, geneticka
data apod.)



HBM data

Obsahuji osobni a citlivé osobni udaje. Dle GDPR:

- Osobni udaje: Veskeré informace o identifikované nebo
identifikovatelné fyzické osobe. Identifikovatelnou fyzickou osobou je
fyzicka osoba, kterou Ize primo Ci neprimo identifikovat, zejmena
odkazem na urC|ty identifikator, napriklad jmeno, identifikacni cislo,
lokaCni udaje, sitovy identifikator nebo na jeden Ci vice zvlastnich prvku
fyzicke, fyziologicke, geneticke, psychicke, ekonomicke, kulturni nebo
spoleCenske identity této fyzické osoby. (GDPR)

- Citlive osobni udaje (zvlastni kategorie osobnich udaju): Osobni udaje,
které vypovidaji o rasovém Ci etnickém puvodu, politickych nazorech,
nabozenském vyznani Ci filosofickem presvedceni nebo Clenstvi v
odborech, genetické udaje, biometrické udaje, udaje o zdravotnim
stavu, sexualnim zivote, Ci o sexualni orientaci. (GDPR)



HBM data

Pseudonymizace dat: Zpracovani osobnich udaju tak, ze jiz
nemohou byt pfifazeny konkrétnimu subjektu udaju bez pouziti
dodatecCnych informaci, pokud jsou tyto dodatecné informace
uchovavany oddelene a vztahuji se na ne technicka a organizacni
opatreni, aby bylo zajisteno, ze nebudou prirazeny identifikovane Ci
identifikovatelné fyzickeé osobe.

Anonymizace dat: subjekt jiz neni nebo jiz prestal byt
identifikovatelnym.



TYPES OF OUTPUT

POLICY RELEVANCE

DATA NEEDS

(1) (New) HBM data,
European wide exposure
data

(2) Socio-demographic
(age, vulnerable groups)
and geographic
stratification

(3) HBM Guidance Values

(4) Time Trends

(5) Exposure pathways
analysis; determinants
analysis

(6) Effect monitoring,
exposure-effect
associations

(7) Monitoring of new
emerging chemicals,
nontargeted screening

Realistic exposure assessment, in
context of risk assessment and health
impact assessment

Input for targeted policy initiatives
(regulatory or non-regulatory). Input
for national, regional, social policy

Prioritization

Evaluation, Prioritization

Input for sectoral policies

Input for hazard assessment, in
context of RA, HIA, classification, SVHC
listing, ...

Early warning

Occurrence data

Occurrence data

Occurrence data

Occurrence data

Occurrence + extended

data

Occurrence + extended

data

Occurrence data

Individual and/or
aggregated data

Individual and/or
aggregated data

Individual and/or
aggregated data

Individual and/or
aggregated data

Individual data

Individual data

Aggregated data

HBM Data main use cases (Source: PARC Report on HBM Datasets)



Priklady studii a iniciativ
vyuzivajicich HBM



CELSPAC

- ELSPAC (European Longitudinal Study of Pregnancy and Childhood)

- Po ukoncCeni ELSPAC vznikl zamér pokraCovat v celozivotnim sledovani déti (jiz
dospeélych Your|1=g Adults) a jejich déti --> vznik multigeneracniho epidemiologického
vyzkumu CELSPAC (Central european Longitudinal studies of Parents and Children)

- Studie VULDE (2015) ve spolupraci s CEITEC — studie se zabyvala starnutim mozgu a
nachylnosti k depresi u cca 100 Young Adults.

- Na studii VULDE navazal CELSPAC: Health Brain Age — studium procesu biologického
starnuti a duSevnich onemocneéni

- RECETOX navazuje spolupraci s FSpS — prevysetreni young adults > CELSPAC: Young
Adults: Mapovani young adults + jejich partneru, sourozencu a vrstevniku. Zkoumani
nejenom socioekonomickych faktoru a jejich vlivu na zdravi, ale i environmentalni faktory
+ ODBERY BIOLOGICKYCH MATERIALU (krev a moc€) — sledovani expozice
toxickym latkam

- CELSPAC: TNG —déti ELSPACovych déti (generace Il) a jejich vrstevniku: Pilotni faze
zahajena v.r. 2015 ve spolupraci s FN Brno. Dotazniky + odbéry BM (krev a mocC
téhotnych zen + pupecnikova krev)

- Rozsirujici studie — domaci prostredi, mikrobiom, apod.
- Budovani kapacit a infrastruktury: BIOBANKA



celspac.cz

English

CELSPAC

pro zdravou budoucnost

Domu Aktualné - Studie v Co jsme uz zjistili ~ O nas v Kontakt ELSPAC ~ Prihlasit se do uctu

Studie TNG ChiBra

Jak ovliviuje stres v téhotenstvi chovani ditéte

<

ZJISTIT VICE



https://www.celspac.cz/elspac

Pribéh jedné
generace

MUNI|RECETOX




Narodni a evropske HBM iniciativy

Program narodniho lidského biomonitoringu (SZU)

. https //szu.cz/temata-zdravi-a-bezpecnosti/zivotni-prostredi/biologicky-monitoring/

toxické kovy (kadmium, olovo, rtut)

» organochlorované pesticidy (metabolity DDT, hexachlorbenzen, hexachlorocyklohexan)

» polychlorované bifenyly (PCB)

» per- a polyfluorované slouéeniny (PFAS)

» zpomalovace hofeni

* metabolity ftalata

* Dbisfenoly
a také télu prospésné prvky a vitaminy (napf. selen, jod, vitamin D)

|2_|082|\£4EU Evropska iniciativa pro harmonizaci lidského biomonitoringu HBM4EU 2016-

 https://www.hbm4eu.eu/
PARC: Partnerstvi pro hodnoceni rizik chemickych latek (podporuje EK z programu
HORIZON Europe)

* https://www.eu-parc.eu/

« HBM: celoevropska harmonizace lidského biomonitoringu a biomonitorovacich dat. V mnohém
navazala na HBM4EU

COPHES a DEMOCOPHES: Projekty harmonizace narodnich lidskych biomonitoringu
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Kadmium v moci, dospéli, 2007 - 2018
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Graf 9: Koncentrace kadmia v mo¢i dospélych, 2007 - 2018



Median PFAS v krevnim séru , dospéli, 2015 a 2018
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Graf 3: Median jednotlivych PFAS v krevnim séru porovnani let 2015 a 2018
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EUROPEAN HUMAN BIOMONITORING DASHBOARD

The European Human Biomonitoring Dashboard was developed under the HBM4EU project and launched 30 March 2021, and is now further maintained under the PARC project. It allows
to visualise summary statistics from human biomonitoring (HBM) data collections from all over Europe. The dashboard makes HBM data accessible to the broader community. Exposure
levels and trends in chemical exposure of European citizens can be explored and exposure levels can be compared with currently available health-based HBM guidance values. The data
included in the dashboard were obtained in a standardized way, using the HBM data toolkit https://hbm.vito.be/tools.
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BIOMARKER SELECTION BOX SELECT SUBSTANCE GROUP(S) SELECT BIOMARKER
(All)

Acrylamide
Anilines and MOCA

Aprofic solvents

First select the substance groups for
which you want to see the biomonitoring
data.

Then select the biomarkers within the Arsenic

substance groups (or use the loop Bisphenols

symbol to search for a biomarker). T MATRIX TYPE
Chromium

Select one specific matrix and unit.
Flame retardants

https://hbm.vito.be/eu-hbm-dashboard
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HBM - Pripadova studie
CELSPAC: FIREexpo



CELSPAC - FIREexpo~

« Vyzkumny projekt vznikl jako soucast SirSi koncepce, ktera v praxi aplikuje védecky ovérené poznatky, opatreni a

doporuceni pro prevenci fyzického a mentalniho zdravi, dobrého fitness a wellness ¢eskych hasicu

« MISE PROJEKTU: Chranit ti, co chrani ostatni, pomoci aplikovaného vyzkumu a interdisciplinarni spoluprace

« CILE PROJEKTU:
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Hodnoceni
vlivu hasi¢ské
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hladiny
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4 )

4 Il

Hodnoceni
vlivu hasi¢ské
profese a
tréninku na
biologickée
markre.

- J

-

~

J

4 i

vztahu
chemickych
latek v téle
hasicu a
zdravotnich
efektd.

\_

Vyhodnoceni

~N

4 IV

Vyvozeni
takovych
opatreni, ktera
pomuzou
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*CELSPAC = Central European Longitudinal Study on Parents And Children. FIRE-Expo je smF



Nabor a odbéry vzorku: JAN 2019 — JUL 2020

C E LS PAC - F I REeXpO Analyzy vzorku, analyzy dat: 2019 - soucasnost
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Prvni vysledky studie CELSPAC -

FIREexpo

*Hladiny 12 PFAS v séru hasicu
*Hladiny 10 OH-PAH (metabolity PAH) v moci hasicu
*Dotazniky o dalSich zdrojech expozice témto latkam

*Predstaveni sledované kohorty

https://doi.org/10.1016/j.scitotenv.2023.163298

SR Science of The Total Environment
: I Volume 881, 10 July 2023, 163298

The exposure of Czech firefighters to
perfluoroalkyl substances and polycyclic
aromatic hydrocarbons: CELSPAC - FIREexpo
case-control human biomonitoring study
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Hladiny PFAS v krevnim séru

PFAS:
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Hladiny PFAS v krevnim séru

HasicCi (profesionalové i novacci ve vSech fazich tréninku)

PFAS:
A A « Pouzivaji se v hasicich pénach

10 (class B), oble€eni s membranou

napf.. GoreTex , vCetné
8- VL
6 | m
1

[$)]

ochranného obleceni a
prostfedkd hasicu

PFPA

mema  *  ZahraniCné studie poukazuji na

B PFHpA

iSS

JW E
[@)]
c
E | S N zvy$ené koncentrace PFAS v
()] - rv o
g £, o séru hasi¢a
2 3 A, Expozice PFAS byla ve studiich
w c o . -
N4 S M Pres asociovana se snizenou
C nl , -
| \ | J g2 M e plodnosti, neurotoxicitou,
—~ rakovinou, porucha homeostazy

lipidd a thyroidnich hormond,
hepatotoxicitou,
kardiovaskularnimi
onemocnénimi, behavioralnimi a
kognitivnimi poruchami

-
T




Hladiny OH-PAH v moci
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Hladiny OH-PAH v moci

Novacci 1 a 4 hodiny po tréninku v kontejneru
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Hladiny OH-PAH v moci

Novacci 1 a 4 hodiny po tréninku v kontejneru
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Porovnani s HBM hodnotami
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Zavery studie

 HasiCi maji zvySenou hladinu PFAS v séru oproti bézné populaci
* Nékteré vzorky prekrocili bezpeCnou hodnotu pro PFAS
 Trénink v kontejneru vede k zvyseni expozice PAH
* Doporugéeni:
* Dlouhodoby biomonitoring hasicu
- Identifikace hlavnich zdroju expozice a jejich eliminace/minimalizace
- Zaznam poctu, frekvence a podstaty zasaht (zejména pokud dochazi k chemické
expozici)
 Sledovani biologickych efektl expozice chemickym latkam
« Poskytovani informaci a vzdélavani hasiCu v oblasti (chronické) expozice chemickym
latkam a jejich moznych zdravotnich dusledku
« Spravna dekontaminace ochrannych prostfedku a pracovniho/tréninkového prostredi
* P¥i tréninku pouziti materiall s minimalnim obsahem skodlivych chem. latek




Dalsi vystupy CELSPAC: FIREexpo

> IntJ Hyg Environ Health. 2023 Jul:252:114215. doi: 10.1016/j.ijjheh.2023.114215. Epub 2023 Jul 5. FULL TEXT LINKS

Firefighters and the liver: Exposure to PFAS and
PAHs in relation to liver function and serum lipids
(CELSPAC-FIREexpo study)
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Free article

*PFAS and PAH exposure is associated with total serum bilirubin levels.

*PFAS and PAH exposure is associated with the alteration of serum lipids.

https://doi.org/10.1016/j.ijheh.2023.114215

DALSI informace
https://www.recetox.muni.cz/hear/projects/celspac-fireexpo

Internal Flames: Metal(loid) Exposure Linked to Alteration of the Lipid
Profile in Czech Male Firefighters (CELSPAC-FIREexpo Study)

% e e teg T = e
Nina Palesova , Katarina Rihackova ', Jan Kuta , Ales Pindur -, Ludmila Sebejova , Pavel Cupr

* Author information * Article notes * Copyright and License information

PMCID: PMC11238583 PMID: 39006815

Abstract

§4 .
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Higher levels of Pb were observed in firefighters.

Pb was positively associated with CHOL and TG.

Cd was negatively associated with HDL.

In the BWQS model, the mixture of metal(loid)s was associated
positively with CHOL, LDL, TG, while negatively with HDL.

Pb emerged as a key component in a metal(loid) mixture.

DOI: 10.1021/acs.estl



https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/bilirubin
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Poznamky k cviceni

« Biocidy — kromé pripravku na ochranu rostliv (Plant rotection products) resi Narizeni
(E%J) C. (5822862)01 .V CR jsou v gesci Ministerstva zdravotnictvi a Statniho zdravotniho
ustavu :

- Pripravky na ochranu rostlin fesi Nafizeni (EU) ¢. 1107/2009. V CR v gesci Ministerstva
zemedelstvi a UKZUZ (Ustredni kontrolni a zkuSebni ustav zemédeélsky)

« Terminy a definice jak je pouziva ECHA: hiips://echa.europa.eu/multilingual-terminology-
database-iate

« PFAS guide — nastroj nevladni organizace CHEMSEC - pfehled sektort a produktu ve
kterych jsou PFAS: htips://pfas.chemsec.org/

* Food packagin% forum: nevladni organizac, potravinové obaly, obsahy chem. Latek v
obalech apod. https://foodpackagingforum.org/ Clenem a vyZznamnou osobnosti i prof. M.
Scheringer pusobici i na RECETOXu, soluautor nové studie Geuke et. al.
https://www.recetox.muni.cz/en/about-us/news/the-study-revealed-a-surprisingly-large-
amounti-of-hazardous-chemicals-in-food-packaging-matierials

* Informace k procesu zakazu celé skupiny PFAS latek: https://echa.europa.eu/hot-
topics/perfluoroalkyl-chemicals-pfas
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