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= ED criteria laid down in Commission
Delegated Regulation (EU) No 2017/2100
for Biocidal Products (BPs) and
Commission Regulation (EU) No 2018/605
for Plant Protection Products (PPPs)

= ED criteria are cut-off criteria, preventing
approval of a.s. unless negligible exposure is
demonstrated

= EFSA and ECHA were mandated to provide
technical guidance on the implementation
of the ED criteria applicable in the context of
the BP and PPP Regulations
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» Assessment versus ED criteria necessary
both with regard to humans and non-target
organisms

Section A — ED properties with respect to
humans

Section B — ED properties with respect to
non-target organisms

= ED criteria (definition of what constitutes an
endocrine disruptor)

= How to determine whether the criteria are
met +
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a)it shows an adverse effect in an intact organism or its
progeny, which is a change in the morphology, physiology,
growth, development, reproduction or life span of an organism,
system or (sub)population that results in an impairment of
functional capacity, an impairment of the capacity to
compensate for additional stress or an increase in susceptibility
to other influences (WHO, 2002;2009);

b)it has an endocrine mode of action, i.e. it alters the
function(s) of the endocrine system; and

Definition of endocrine disruptor

c)the adverse effect is a consequence of the endocrine
mode of action.

Endocrine mode of action = endocrine activity

Term ‘endocrine mode of action’ in point (c) includes both the endocrine activity, the adverse
effect(s) and a biologically plausible link between

Points (b) and (c) should be understood as:

= it shows endocrine activity, i.e. it has the potential to alter the function(s) of the endocrine
system;

= the substance has an endocrine disrupting mode of action, i.e. there is a biologically
plausible link between the adverse effect and the endocrine activity. 6
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How to assess the ED properties “ efsam

= Assessment is based on ‘all available relevant
scientific data’

= Weight of evidence approach is applied in the
assessment, considering factors such as:

= Relevance of the study design for the
assessment of adverse effects and endocrine
activity

= Positive and negative results (i.e. consistency
of the results)

= Coherence of the (pattern of) results within and
between studies and across species

» Biological plausibility of the link between the
endocrine activity and the adverse effects, i.e.
the endocrine mode of action ,
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Guidance for the identification of endocrine disruptors in
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Abstract

This Guidance describes how to perform hazard identification for endocrine-disrupting properties by
following the scientific criteria which are outlined in Commission Delegated Regulation (EU) 2017/2100
and Commission Regulation (EU) 2018/605 for biocidal products and plant protection products,
respectively.

© 2018 European Chemicals Agency and © European Food Safety Authority.
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Scope of the Guidance Wefsa.

* Provide technical guidance for the
implementation of the ED criteria to
applicants, risk assessors

= Covers endocrine modes of action caused by
estrogen, androgen, thyroid and
steroidogenic (EATS) modalities

=However, available information on potential
non-EATS endocrine disrupting modes of
action also needs to be followed-up

» Focuses on ED effects in vertebrates; i.e.
mammals, fish, amphibians

9

HAFVZADRI—T M
-efsam
European Food Safety Authority

- BEEE. URYHEEICEDY 5S4 T 7 ORMEICEY ST H 4
FORATIRET S
IR AT, TorkOFy, BRRIERUVOATOA FELE (EATS)
ER)TAICK>TEIERIEINAIANNMERAEF *HET S
o>f-1- L. BEMNGIEEATSHL WM < ELIER#FE
[CEAT AAFARELGERL 740—T v T3 B0
ENdHS
» EHEIY. T b. WEE. A, MEEDOEDFEIZERT 5




Assessment strategy: general “ efsam

= The guidance document, in order to establish whether the
ED criteria are fulfilled, describes how:

vTo gather, evaluate and consider all relevant
information for the assessment

v'To apply a weight of evidence (WoE) approach
v'To conduct a mode of action (MoA) analysis

= The guidance recommend to consider the data in a holistic
approach but start the analysis on the mammalian data
and draw a conclusion based on those before performing
and/or requesting more data on other non-target
organisms

= The guidance gives the possibility to identify a.s. for which
an ED assessment is not needed.
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Assessment strategy:
OECD GD 150

The assessment strateg?; is based on the OECD GD 150 which lists the
OECD TGs and help to the interpretation of the results

The parameters relevant for ED identification are grouped in four groups:
(Grouping based on OECD GD 150 & JRC screening methodology to identify potential EDs)

In vitro mechanistic E In vivo mechanistic
(OECD CF level 2) (OECD CEF level 3)

Provide information on endocrine activity

B EATS-mediated n Sensitive to, but not
(OECD CF levels 4 & 5) diagnostic of, EATS
(OECD CF levels 4 & 5)

Provide information on potentially adverse effects

11

Stk . X,

OECD GD 150 . 7
-efsam

European Food Safety Authority

T {HEkE% (. OECD TGsx ) R MMEL - E THREDAERICDLNTERR L TLVSHOECD
(A4 F 2 ZAXEN0.150 (GD 150) | ITEDK

EDOREICEAET /8T A —R[F4EIZTIL—TleSh T 5:
(OECD GD 150R B EMEDSZ#ANT 2= DIRCHIR Y ) —= U T FRIZE DI T IL—T k)

n In vitro E/F#/F E In vivo fE/F#/E
(OECD CF® level 2) (OECD CF level 3)

I |
R BEEICET 2FRERHET S

B EATS-7 & Ul EATSESHI 557
(OECD CF levels 4 & 5) EATS L/EZ28r S %0

(OECD CF levels 4 & 5)

| |
BENASERICEHI ERERMT D

a) JRC = Joint Research Centre: FUNEESLREARE L 2 — 11
b) CF = Conceptual Framework: W4 ih < ELEFADEER - FFE D 7= H D= H 4 A




Flowchart of the assessment
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12

notea
Guideline
studies

Systematic
review

note b

Gather all relevant
information
Evaluate
relevance and reliability

‘Assemble, assess, intergrate and
report the lines of evidenc for
endocrine actiity and adversity

Other scientific
data

p:
qufficiently inves
i

natio 1b scenario 20
scenario A 1

YES
scenario 2a)
1

Postulate MoA(s) considering the
adversity and/or endocrine activity
identiied above

Suffcient
information to
support the post-
jated MoA?,

YES

Consider which further
information could help to
clariy the postulated Mok

2

Establish the biological plausibilty for the link

between the adverse effect(s) and endocrine.
activity for the postulated MoA(s)

the biological prausitity for,

STOP ED criteria

STOP ED criteria
ARE MET

Generate
information

NO
scenario 2afi)

M,

"~ efsam

European Food Safety Authority

YES
\soenario 2a(ii)7]

No
(only for non-EATS.
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|

Conclusion currently
not possible

ARE NOT MET
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notea All relevant information must
Guideline be considered:
(= onsidered
e guideline studies
- Gather all relevant
Systematic

senalc || information e other scientific data selected
y through systematic review (App

. Evaluate
Omezzf:"m dala qually F)

“To support the gathering of
information> App E

“ Evaluation of data quality e.g.
relevance and reliability

“From reliable studies assign all
parameters relevant for ED
assessment to the groups:

In vivo mechanistic
In vitro mechanistic
EATS-mediated

Sensitive to, but not diagnostic
of, EATS

13

D 5D BEEBERDUNE N Vs j{**.
~efsam

European Food Safety Authority

HoW HEERFREZSRET SLENHS:
o A F3 4 UER

note a

Guideline Start
studies

Syslemalic oy | b ¢ ATIYT4 VY LE 1% L TER
il T SNzZDMOMZFHT—2 (BliERF)

Evaluate
data quality

SIERINEZHR— T B=OIZ>BIRE
ST—AAEOFE. FlZIXZAHEDE

$AME
SISHERRELA AR SEDELMICREET S

HODBINTGA—BERD LS IZHEE

T5:
. In vivo fE AR

In vitro {EFA#F

EATS-ME

EATSEZMMNH DM, EATS & (FEH

SN

13




notea

Guideline
studies
Gather all relevant

Syslgmalic information
review 7

Evaluate
L e—
Othersmentlﬂc data qualty

Assembe, assess, intergrate and
-- repotthe Inesof evidencefor | notec, d
endocrine activity and adversity

Start

Gather information

EATS-mediated
parameters been
ufficiently inves

1
non-EATS
information

1

}

Has
'EATS-mediated"
adversity been

Has
“ATS-mediated
adversity been

Has
endocrine activity
Geen observed?

Initial analysis of the evidence

observed?, observed?,

NO
YES

YES

1
1
}
I
1
}
1
i
seenaofa VS : scenario 2b
; [ scenario 2a(i)
. | scenlano 1b A i |
1

Assemble assess and integrate the lines of evidence

xx

2 éfsa-

European Food Safety Authority

Assemble all available data and
integrate it into lines of evidence
based on the grouping:

>Lines of evidence for
adversity from:

m ‘EATS mediated’
parameters

m 'sensitive to, but not
diagnostic of, EATS’
parameters

>Lines of evidence for
endocrine activity from:

m '/n vitro mechanistic’

parameters

m '/in vivo mechanistic’
parameters

m 'EATS mediated-
parameters 14
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NO
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1
1
1
1
1
1
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Initial analysis of the evidence

Has
'EATS-mediated’
adversity been
observed?,

NO
scenario 1a

Evaluate

data quality

information

Assemble, assess, intergrate and
report the lines of evidence for
endocrine activity and adversity

parameters been
ufficiently inves,

Has
'"EATS-mediated’
adversity been
observed?,

YES
scenario 2b

Postulate MoA(s) considering the
adversity and/or endocrine activity
identified above

L

Has
endocrine activity
Reen observed?.

YES
scenario 2a(i)
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Generate
information

NO
scenario 2a(iii)

Has
endocrine activity N YES
been sufficiently scenario 2a(ii)
igvestigated?2-
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information

Assemble, assess, intergrate and
report the lines of evidence for
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parameters been
ufficiently inves

Has
'EATS-mediated’
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YES
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Postulate MoA(s) considering the
adversity and/or endocrine activity
identified above

L

Has
endocrine activity
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scenario 2a(i)
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Generate
information

NO
scenario 2a(iii)

Has
endocrine activity’ N YES
been sufficiently 'scenario 2a(ii)
{gvestigated2
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For humans & mammals
‘EAS-mediated’ parameters

= foreseen to be investigated
in a two generation
reproductive toxicity study
(OECD TG 416) measured

OR

= foreseen to be investigated
in an extended one
generation reproductive
toxicity study (OECD FTG
443; EOGRTS) measured

‘T-mediated’ parameters

= foreseen to be investigated
in the required standard
studies for repeated dose
toxicity, reproductive
toxicity and carcinogenicity

For non-target organisms

‘EAS-mediated’ parameters
foreseen to be measured in the
Medaka extended one-generation
test (MEOGRT, OECD TG 240)

OR

a FLCTT covering all the ‘EAS-
mediated’ parameters foreseen to
be measured in the MEOGRT

‘T-mediated’ parameters
foreseen to be investigated in the
Larval amphibian growth and
development assay (LAGDA;
OECD TG 241), but if Amphibian
Metamorphosis Assay (AMA,
OECD TG 231) is negative, this
would be sufficient to support
that T-mediated adversity is
unlikely.
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Testing strategy for the ED activity

Testing strategy to evaluate the endocrine activity

Level 2:
E modality: ToxCast ER Bioactivity Model®
or
OECD TG 455, OPPTS 890.1300 =
if ToxCast ER Bioactivity Model is not available E':
S
Level 2: =
S modality: OECD TG 456, OPPTS 890.1200, OPPTS IS
890.1550, EU B.57 s
2
Level 2: =
A modality: OECD TG 458 =
m
Level 3
Level 2:
Human health and mammals
T lity: ilabl e e
modality: no tests available® = ality: OECD TG
(to be provided only if ToxCast ER Bioactivity Model is
!I[ not available?)
A modality: OECD TG 441
Positive S modality: no tests available®

T modality: tests ilable®
For at least one modality lity: no availal

‘ Other non-target organisms
Follow the ED assessment (to be provided if the assessment of non-target
(Figure 1) organisms other than mammals is needed)
E, A, S modality: OECD TG 229
MoA analysis T modality: OECD TG 231

!

Negative
For all the modalities

17

ED)E D ER ek iR | X
.efsam

European Food Safety Authority

Testing strategy to evaluate the endocrine activity

Level 2:
E modality: ToxCast ER Bioactivity Model®
or
OECD TG 455, OPPTS 890.1300 s
if ToxCast ER Bioactivity Model is not available g_
E
Level 2: =
S modality: OECD TG 456, OPPTS 890.1200, OPPTS E
890.1550, EU B.57 E"
2
Level 2: CX
A modality: OECD TG 458 &
m
Level 3
Level 2:
Human health and mammals
T lity: ilabl e e
modality: no tests available© = jality: OECD TG
(to be provided only if ToxCast ER Bioactivity Model is
l not available )
A modality: OECD TG 441
Positive S modality: no tests available®

b ——————— . !
For at least one modality T modality: no tests available®

‘ Other non-target organisms
Follow the ED assessment (to be provided if the assessment of non-target
(Figure 1) organisms other than mammals is needed)
E, A, S modality: OECD TG 229
MoA analysis T modality: OECD TG 231

)

Negative
For all the modalities
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Testing strategy for the ED activity
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For humans &
mammals

E-modality -ToxCast ER Bioactivity
Model or ‘Uterotrophic bioassay in
rodents’ (OECD test guideline 440).

A-modality - ‘Hershberger bioassay
in rats” (OECD test guideline 441).

T-modality - Thyroid parameters
foreseen to be investigated in the
required standard studies for
repeated dose toxicity, reproductive
toxicity and carcinogenicity (same as
for T-mediated parameters).

S-modality - '"H295R
steroidogenesis assay’ (OECD TG
456) and the ‘aromatase assay
(human recombinant)’ (OPPTS
890.1200) carried out.

For non-target
organisms

E, A, S modalities - preferably the
‘Fish short term reproduction assay’
(FSTRA; OECD TG 229) should have
been conducted with the assessment
of gonad histopathology

The 21-day fish assay OECD TG 230
is acceptable as well provided that
gonad histopath is assessed

T-modality - an 'Amphibian
metamorphosis assay’ (AMA; OECD
TG 231) should have been conducted
or a Xenopus eleutheroembryo
Thyroid Assay (XETA; OECD 248).

18
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No adversity observed

a Scenario 1a
Adversity ED criteria not meet
sufficiently investigated Adversity observed

Scenario 1b
MoA to be documented

Adversity Adversity observed
f : - Scenario 2b
Not sufficiently investigated MoA to be documented

2a(i) Endocrine activity observed

Y MoA analysis

No adversity observed

or only sensitive but not 2a(ii) No endocrine activity but sufficiently
diagnostic of EATS » investigated
parameters available ED criteria not meet

Scenario 2a

2a(iii) No endocrine activity but not sufficiently
investigated
Further information to be generated
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Initial analysis of the evidence ~ efsam

Outcomes
1)Conclude ED criteria not met’ if:
= ‘EATS mediated’ parameters

sufficiently investigated and no
EATS mediated adversity observed

OR
m Endocrine activity sufficiently
investigated and no endocrine activity

observed (and also no EATS mediated
adversity)

2)Move to MoA analysis if:
m EATS mediated adversity observed
OR

m Endocrine activity observed

3)Generate information if:

mNo EATS mediated adversity and no
endocrine  activity observed but
endocrine activity not sufficiently

investigated
20
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Mode of action analysis/Conclusion ZEEENFV
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Aim: Establish the link between
the lines of evidence for
adversity and endocrine activity.
VY This link should be:
| " « Biological plausible; and
« Established using a WoE
approach

In practice this means establishing a
series of KEs (in the AOP starting
from the MIE leading to the AO)

e « KE: empirically observable,
— precursor step that is a
necessary element of the MoA

« KEs are necessary but not
AOP 25: fish https://aopwiki.org/wiki/index.php/Aop:25 always sufficient

R
[
Y

KE1 =P AO

Reduction Reduction Reduction

MIE

Igh;mg(t);sgf plasma Estradiol plasma VTG fecundity and
r concentration concentration fertility

YEFE D / 755

r*x

l ~efsam
European Food Safety Authori
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0)*4—7—%#&?9& EDREIDREEMZEHEILT 5,

ED | EiEi g C OB
= « WoE7 7R—F ZRVTHILIEINEAN
ELDOTHD

EHDOEE., COZ EIF—EDKEZH#EILT S
CEHEEKRT S (AOPTIEMIEMNBHAQOIZE
HET)

IR “im « KE: MOADRMAERTH Y IEERMIC
gy O S BREBEMR Ty T
« KEs MihEEH, BT+ TIXAEL

I BERLUTOERY,
i o o AOP: Adverse Outcome Pathways  KE: Key Event
AOP 25: fish https://aopwiki.org/wiki/index.php/Aop:25  MIE: Molecular Initiating Event KER: Key Event Relationship

KE1 (=P JA\®)
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ED criteria

Eg:lﬁjﬁlzz Since 201 8, EFSA
has conducted 90

assessments for the
mplementation identification of
assessments pesticides having ED
properties.
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Summary of the ED assessments for HH . efsam
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T-modality

Additional
data ED

required assessment

Human health (HH)- ' waived
overall conclusions for 23%

EATS-modalities ‘
NoED\ d 7%

67%

EAS-modalities

No ED Additional
32% data
quired
1%

assessment

waived
23% 23
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T-EX) T«

BT — 2P BE

E FERE(HH)-
EATS-EA ) T4 [CEAT 5 2&H

13 & o

BN T — 2D BE
36%

EAS-EX )T 4

BT — 2D BE
41%

=

—

ED
4%
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Summary of the ED assessments for NTOs . efsam

Non-target organisms -
overall conclusions for
EATS-modalities

ED 8%
6%
ED assessmen
waive:
14%

Additional
data required
72%

T-modality

No ED
13%

ED

ED assessment
waived
13%

Additional data
needed
71%

EAS-modalities

ED 8% .
3% Additional data

required
76%

ED assessment
waived
13%

EEMNEDIZEET HSEDT R A Y

EEH & Y-
EATS-EX) T4 AT 5248

EDTI(E%LY
ED 8%

6%
ED7 l

BB T — 25 %E
2%

rDEED A
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Substances identified as ED {f?efsa.

European Food Safety Authority

10 out of 90 active substances have been identified as EDs:

m Thyroid (T) = Estrogen (E) m Androgen (A) mSteroidogenesis (S)

« The conclusion was always based on the identification of
EATS-mediated adversity and when, available data on
endocrine activity were used to further substantiate the MoA.

« For NTOs, the conclusion was based on adversity for
mammals which was considered relevant at population level.
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90;EMMES10 NEDsE L TRITE S#t=:

m Thyroid (T) = Estrogen (E) m Androgen (A) m Steroidogenesis (S)

fEmlL. EATS-MEASHEDREICEICEOVTHE Y., R biEHE
(DWW TH/ELN=T—2IL. MOAZEIZEKIET H1=HIZHL\bNT-,
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WEINF=BEMHEICE DLV,
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22 out of 90 active substances have been identified as no ED for
HH and 5 out of 64 for NTOs:

» Regarding T-modality:

The conclusion was always reached on the basis of no
adversity observed in vivo for HH and on lack of endocrine
activity based on level 3 studies for NTO.

» Regarding EAS-modalities:

Both high level in vivo data and mechanistic information (in
vitro and in vivo) were used to reach conclusion for HH. For
NTOs the conclusion was mainly based on the lack of
endocrine activity.
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No ED: ED assessment waived - . efsam

"There may be cases in which due to the knowledge on the physico-
chemical and (eco)toxicological properties of the substance an
ED assessment does not appear scientifically necessary or
testing for this purpose not technically possible.

For 23 active
substances the ED
assessment was waived

based on:

Irritant properties

Formation of MetHB

Inhibition of AChE

Substance used as food/feed

additive

« Non toxic mode of action, e.q.
repellent

« Natural occurrence of the
substance and/or degradation
products 27
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Additional data required ' ~-efsam

« For HH, additional data to conclude on ED were required for 24
substances:
» In all cases, the additional data were required to conclude on
EAS-modalities. Only for 2 substances, data were requested
also for T-modality.

« For NTOs additional data were needed in 73% (46 substances) of
the cases and in many cases level 3 have been requested

Additional data requested for NTOs

EAS-modalities

B LAGDA mFSDT ®m MEOGRT mGD 148

28

BT — S hisE | =
- efsam

European Food Safety Authority

« EMERICEWTIX, EDEREIRT B T=ODIEBMT—2 H24MEIZ DIV T
WE Lo

> WFhDFEEL, EAS-EF YT AIZDOVWTHRT SI(F, BT —45

ﬁ?%&ﬁoto2%%E@F%@U%4Eomt%?—9ﬂ%*é

- SEEMEMICENTIE, EHID73% (46¥E) TEMT—IHVBETH
Y., ZLDFE. LRNILSHERSN TS,

Additional data requested for NTOs

EAS-modalities

WLAGDA mFSDT M MEOGRT mGD 148
FSDT: Fish Sexual Development Test (OECD TG234) 2
GD 148: Androgenised Female Stickleback Screen 8
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For 28 substances EFSA conclusion is publicly available;

For most of the active substances additional data have
been requested (3-30 months);

ECHA-EFSA Guidance was always followed;
Differences in the assessment between human health and

non-target organism (availability of data, conditions for
waiving).
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Thank you for your attention!

For any query:
maria.arena@efsa.europa.eu
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maria.arena@efsa.europa.eu
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Stay connected )
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Subscribe to Receive job alerts

efsa.europa.eu/en/news/newsletters careers.efsa.europa.eu - job alerts
efsa.europa.eu/en/rss

Follow us on Twitter Follow us Linked in

@efsa_eu Linkedin.com/company/efsa
@plants_efsa

@methods_efsa

@animals_efsa

Contact us
efsa.europa.eu/en/contact/askefsa
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