Introduction

The 2024 European Medicines Agency (EMA) Guideline on Environmental Risk Assessment (ERA) of Human Medicinal Products encourages the
use of literature studies as alternatives to requisite empirical studies and to minimize animal testing for active pharmaceutical ingredients (APIs).
However, guidance on how to conduct such a literature search is lacking as is clarity on how to use the data resulting from the literature reviews,
potentially leading to inconsistent use of the literature data. Hence, a framework has been proposed (see accompanying poster, Tu384) to screen
for potentially relevant studies and to critically assess their relevance and reliability in a robust and consistent manner. Here, we provide a case
study of how literature data on fish ecotoxicity studies can be used in the context of EMA-required ERA and the 3Rs principles to minimize animal
use in research by finding alternatives to Replace, Reducing numbers, and Refining procedures, as intended in the Guideline. The focus on fish is to
emphasize the need to minimize/avoid animal testing, but the challenges illustrated here apply to all applicable data under EMA-required ERA.

Literature data screening and use scenarios for fish ecotoxicity in EMA-required ERA

See accompanying poster Initigl EMA ERA Guidance indicates to
(Tu384) for standard literature literature “use all relevant data available”

search criteria/ process for (Section 3.1.4) which implies
“Information Searching” Approach 1is preferred, but this

is not clear. Y,
Approach 1: All
potentially
relevant studies

Perform data
assessment

screening

Approach 2: Identify
study with lowest
endpoint value

See accompanying poster
(Tu384) for the “Data
Assessment” process

Perform data

Repeat until most
assessment

conservative
reliable value is
identified

Relevant Limited rel |s data
and Imcll /e rel _e\l’:)qlr.‘tce reliable?
reliable and/or relldbnlity
YES Considerations for
Geometric mean or other Where possible use . overall aquatic Predicted
values from relevant and information in “weight Most conservative No Effects Concentration
reliable studies assigned of evidence (WoE)” reliable value assigned (PNEC) derivation:
as kev value evaluation as key value Does the available data
indicate a critical data
gap for a trophic level
(algae, daphnia, fish)?
« If so, can the data gap
be addressed using the
WoE from existing
literature (e.g., see Case
B and Scenario 6)7?

4 Scenario 1 (Case A) Scenario 2 (Cases C) Scenario 3 (Case A) N
Applicant 1 conducts a study under Good Appllcont 2 does not conduct a GLP study Appllccmt 3 does not conduct a GLP study and
Laboratory Practices (GLP in Table 1) and but uses Approach 2 and finds the lowest uses Approach 1 to find “reliable” data (LIT_1 and

also uses Approach A, but selects the NOEC that is “reliable” (LIT_2 in Table 1) LIT_2in Table 1)- uses geomean of NOECs
NOEC from the GLP study Key result for fish - 10 pg/L Key result for fish - 22.4 pg/L
\_ Key result for fish - 1000 pg/L VAN Achieves 3Rs objectives VAN Achieves 3Rs objectives Y
4 Scenario 4 (Case A) N Scenario 5 (Case A) N Aoblicant 6 SCEHXTIO 6 ((I':ﬁse 3) v find O
Applicant 4 conducts a GLP study and Applicant 5 conducts a GLP study and dat%pozccglinmiteudsfesliogﬁirtoc"’c(Lqu?3 thLI]'I?nG}S —mbut
applies Approach 1to find “reliable” data - used Approach 1 to find “reliable” data - s additi | fish ¥c dv be thev find
uses EC10 statistically derived from key uses geomean of acceptable NOEC data avol dS . " Hona IIS study becdause they Tin
literature dataset (LIT_2 in Table 1) set (GLP, LIT_1, LIT-2 in Table 1) Koy racult for fish - Not sensitive
ey result for fish - Not required;

\_ Key result for fish - 54.6 pg/L VA Key result for fish - 79.4 pg/L VAN Achieves 3Rs objectives Y

Table 1. Hypothetical case inspired by fish toxicity dataset for a real APl with known mode of action

: , _ : 32-d LOEC (hatch, survival, growth) > 1000
GLP (E,LP OEC/D 210 F'S? Early-Life Stage Toxicity with Relevant and Reliable without restriction
fimephales promeias 32-d NOEC (hatch, survival, growth) 1000
LIT 1 Non-GLP OECD 210 Fish Early-Life Stage Toxicity with 30-d LOEC (hatch, survival, growth) 500 Relevant and Reliable without restriction
- Oryzias latipes 30-d NOEC (hatch, survival, growth) 50
60-d LOEC (survival, growth) 100
LIT_2 60-d non-guideline study with D. rerio 60-d NOEC (survival, growth) 10 Relevant and Reliable with restriction
60-d EC10 (survival, growth) 54.6
42-d study of mixture toxicity, including this API, with = 42-d LOEC (survival, growth) >2.b Relevant but of Limited Reliability. Usable in WoE Approach
promelas at 3 exposure levels
21-d study with Carassius auratus at 2 exposure levels 21-d LOEC (survival) > 1000 Relevant but of Limited Reliability. Usable in WoE Approach
_ : : : o . : - :
4-month study with embryonic (and juvenile?) Danio rerio 4-mo LOEC (surv[vol, growth, S5 Relevant but of Limited Reliability. Usable in WoE Approach
at 3 exposure levels reproduction)
LIT 6 Fgll life cycle study of mixture toxicity, including this API LOEC (hatch, development, growth) > 0.79 Limited Relevance and Limited Reliability. Usable in WoE
with P promelas Approach
LIT_7 Non-QLP OEC.D 2?0 F'S.h Early-Llfg Stqge Toxicity with 32-d LOEC (hatch, survival) <10 Limited Relevance and Not Reliable
Cyprinus carpio with this APl and in mixture
NOTES:

[1] Only ERA-relevant apical endpoints considered; d-days, mo-months, LOEC - the lowest tested concentration showing adverse effects, NOEC - the highest tested concentration showing no adverse effects.
[2] Values qualified with “>” indicates no effects at the maximum exposure tested and thus the LOECs are unbounded.
[3] Data acceptability assessments are preliminary and intended for illustrative purposes only.
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