The PREPARE and ARRIVE guidelines and EDA
tool for planning and reporting animal

experiments

Guideline No. 3

The Animal Welfare Body at Karolinska Institutet

Dnr 1-649/2024

Géller fr.o.m. 2024-06-27

54 W,
5 = Karolinska
7 Institutet

a@%g‘f”

oo

RO



\e%‘“f uv% ]
Se-g (e Karolinska
3 *¢~ 7 Institutet

% A \%\Q.,.

The PREPARE and ARRIVE guidelines and EDA tool for
planning and reporting animal experiments

[}
Innehall
Introduction 3
The PREPARE Guideline 3
The ARRIVE Guideline 5
The EDA tool 6
References 7
Diarienummer Dnr féreg. version: Beslutsdatum: Giltighetstid:
Dnr 1-649/2024 1-1077/2017 Beslutsdatum Tills vidare fran
beslutsdatum.
Beslut: Dokumenttyp:
2024-06-27 Riktlinje fran Djurskyddsorganet
Handlaggs av avdelning/enhet: Beredning med:
Djurskyddsorganet vid Kl Elisabet Andersson (NACWO), Velmurugesan

Arulampalam (expert advisor), djurskyddsorgan

Revidering med avseende pa:
Fortydligande av titel, l&nkar, dokumentutformning, text samt bilder




3(7)

Karolinska Institutet - The PREPARE and ARRIVE guidelines and EDA tool for planning and reporting
animal experiments

Introduction

The reproducibility crisis, especially for experiments carried out in research
animals requires that everybody involved implements measures to ensure
highest standards for planning of animal experiments, when conducting
animal experiments and when analysing the data that originates from animal
experiments. Therefore, the Animal welfare body at Karolinska Institutet (KI)
strongly recommends that the guidelines ARRIVE and PREPARE from
NORECOPA and NC3R respectively, are used for experimental planning and
reporting of data where research animals have been used. The Animal welfare
body also recommends that the EDA tool (Experimental Design Assistant)
from NC3R is used as assistant for experimental design of studies using

research animals.

The three tools can be used separately but preferably together.

The PREPARE Guideline

"PREPARE" stands for Planning Research and Experimental Procedure on

Animals: Recommendation for Excellence

The PREPARE guideline facilitates
experimental planning with focus

on both creating significant and

. . . The PREPARE Guidelines Checklist
reprOdUCIb|e SC|ent|f|C data and at ’lanning Research and Experimental Procedures on /Animals: R dations for ¢
Smith?, R. Eddie Clutton®, Elliot Lilley", Kristine E. Aa. Hansen® & Trond Brattelid*
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s, Easler Bush,
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the same time implementing the
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H PREPARE' consists of planning guidelines which are complementary to reporting guidelines such as ARRIVE?.
research animals, to Replace

PREPARE covers the three broad areas which determine the quality of the preparation for animal studies:
1. Formulation of the study

research animals where 2. Dialogue between sclentists and the animal facility

3. Quality control of the components in the study
The topics will not always be addressed in the order in which they are presented here, and some topics overlap. The PREPARE

SC | e nt If | C a I I y pOSSI b I e, a n d to checklist can be adapted to meet special needs, such as field studies. PREPARE includes guidance on the management of animal

facilities, since in-house experiments are dependent upon their quality. The full version of the guidelines is available on the Norecopa

Reﬂ ne an | ma I expe ri me nts website, with links to global resources, at https://norecopa.no/PREPARE.

The PREPARE guidelines are a dynamic set which will evolve as more species- and situation-specific guidelines are produced,
and as best practice within Laboratory Animal Science progresses.

The PREPARE guideline was developed by Norecopa together with a group of experts
from Norway and UK.
Importantly, the PREPARE guideline covers many factors that can dramatically
influence the validity and outcome of an animal study but are not always included in
the scientific reports.
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The PREPARE guideline focuses on three broad areas:

e Formulation of the study.
e Dialogue between the scientists and the animal facility.
e Quality controls of the components in the study.

The PREPARE guideline includes a two-page checklist summarising the 15 topics
covered by the guideline. More information about each topic can be found on the
PREPARE webpage here.

The PREPARE guideline has been translated in many languages, is continuously
updated, and can be adapted to different species and animal models.
The latest version of the PREPARE guideline you can find here.

The PREPARE guideline for planning animal experiments is a complement to the
guideline for reporting animal experiments - the ARRIVE guideline. Both types of
guidelines should be used to ensure that animal experiments are performed to the
highest standards, with flawless reproducibility and adhering to the 3R principles.


https://norecopa.no/prepare/prepare-checklist/
https://norecopa.no/prepare/prepare-checklist/
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The ARRIVE Guideline

"ARRIVE" stands for Animal Research: Reporting of In Vivo Experiments

The ARRIVE guideline were developed in consultation with the scientific community
as a part of an NC3R’s initiative to improve the standard of reporting research using
laboratory animals, and was originally published in PLoS Biology.

The ARRIVE guideline focuses on the following areas:

e Advice on planning animal experiments Including experimental design,
strategies for minimising experimental bias, calculation of a suitable sample
size, and statistical analysis.

e Documentation of information during an animal experiment that will be
required when preparing a manuscript.

e Relevant information which must be included in a manuscript to ensure
proper reporting of experimental design and data acquired.

e When reviewing a manuscript to ensure that all relevant information is
available to evaluate the research.

ARRIVE guideline is organised into two prioritised sets:

e "ARRIVE Essential 10" which are the basic minimum that must be included in
any manuscript where animals are used.

¢ A recommended set that complements the "ARRIVE Essential 10" for more
detailed reporting.

In addition to ARRIVE, there may be journal or research area specific guidelines for
reporting in vivo data that can aid identifying important specific information to
collect.

For example: Reporting Standards for Preclinical Studies of Stroke:
https://www.ahajournals.org/doi/10.1161/strokeaha.116.013643


https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.3000410
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The EDA tool

"EDA" stands for Experimental Design Assistant

Animal characteristics node - if
the animals used in the experiment

The EDA tool was developed

Intervention node — in many
experiments groups are

Independent variable of interest
node — represents the parameter

have distinct sets of
e.g. males and females, or different
genotypes, multiple animal nodes
should be used

Experiment node — where
details can be provided
about the hypothesis and the
effect of interest

by NC3R together with
experts in in vivo research,

statisticians and software
designers.
The EDA tool is a free online

Group node — groups are
subjected to processes such as
intervention or measurements. The
group node contains information
about sample size and whether itis
a control or a test group

=

[Poo of anmals’

application for experimental
designed for

planning

scientists performing animal
research. The EDA tool
complements PREPARE and
ARRIVE guidelines.

ESI

Allocation node - if there are
more that one group, the
allocation node is used to
describe how the groups were
formed. The node contains
information about the
randomisation strategy

The EDA tool focuses on the following areas:

Experimental unit node - used
to define the experimental unit.
Multiple nodes should be used if
the experimental unit is not the
same throughout the experiment

Measurement node —in all
experiments, groups should at one
point be subjected to a measurement,
this node contains information about
the timing of the measurement and
whether it is conducted blind

toi

totesta
is. Itis also known

such as a surgical
or a drug injection, this nodes
contains information about the
treatment the animals receive

Variable category node — connected to
the independent variable node, it defines
the levels of the independent variables (of
interest or nuisance) used in the '
experiment. Itis also used as ‘tags’ onthe |
main part of the diagram to indicate which
groups are associated with which levels

f Analysis node - which

Outcome measure node
~ details the response
measured (also known as
dependent variable or
response variable)

as: predictor variable, factor of interest.
The node includes information about
the type of variable; this is needed to
generate a recommendation regarding
appropriate methods of analysis

contains details about how
the data is analysed. All
variables included in a
particular analysis should be
connected to the analysis
node.

e Provide advice and feedback on experimental design of animal experiments.

e Recommends statistical analysis methods.
e Provides support for randomisation and blinding.
e Provides support for sample size calculations.

The EDA tool can be found here.


https://eda.nc3rs.org.uk/
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