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HARRP, the first step of a unified approach by ICLAS to improve animal research reporting
standards worldwide
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F or more than 30 years, individuals

and organizations have expressed

concerns about the quality of reporting

the results from and details of research

experiments that use animals. These

concerns and efforts to establish better stan-

dards along with guidelines for researchers

(see Sidebar A) have gained more attention

and importance lately given the ongoing

discussion about a “reproducibility crisis” in

biomedical research along with similar

efforts to further improve the welfare of

laboratory animals. However, implementa-

tion of reporting standards by journals and

adherence to these by authors is still patchy.

Given this variation in awareness and

implementation of current reporting stan-

dards, the International Council for Labora-

tory Animal Science (ICLAS) decided to seek

to harmonize animal research reporting

guidelines so as to encourage improvements

in the quality of science where laboratory

animals are involved. ICLAS, which was

formed under the auspices of UNESCO in

1956 as an international scientific organiza-

tion to advance human and animal health

by promoting the ethical care and use of

laboratory animals in research worldwide,

believes that improving research reporting

will aid the dissemination of responsible

research practices worldwide and reduce the

impact of cultural factors influencing the

ethical use of animals. Here, we present

simplified and general reporting principles

that would make it easier for both journals

and authors to report details of animal

experiments. Adoption and implementation

of these general principles could improve

reproducibility of research results and animal

welfare globally.

Reporting guidelines for research
with animals

The first specific guidance on reporting

“animals and husbandry methods” was

published in 1985 (see Sidebar A for an

overview on animal reporting guidelines).

In 1997, Michael Festing and colleagues

published a checklist based on a work-

shop of journal editors discussing how to

review manuscripts on studies involving

live animals. More recently, the Institute

for Laboratory Animal Research’s (ILAR)

Guidance for the description of animal

research in scientific publications describes

what should be reported in the Methods

section of a research paper. Festing and

Altman’s guidelines adopt an alternative

approach that emphasizes the importance

of experimental design and statistical anal-

ysis in promoting efficient and humane

animal-based research, including address-

ing ethical concerns; minimizing waste,

particularly of animal lives; and enabling

extraction and subsequent reporting of

useful information. Alfaro also focused on

the practice of scientifically and ethically

acceptable research, but for the first time

consolidated the different pieces into the

standard IMRAD (Introduction, Methods,

Results and Discussion) structure of manu-

scripts to improve implementation. By

2008, a number of collaborative efforts

focused on minimum information report-

ing guidelines to improve the quality of

research articles over a wide range of

experimental designs and analytical tech-

niques, with and without animal experi-

mentation. To bring these efforts together,

the Minimum Information for Biological

and Biomedical Investigations (MIBBI)

project was launched to collate all the

reporting guidelines and devise a standard

protocol for their development so that

they are compatible with each other

(www.fairsharing.org).

......................................................

“. . . the HARRP could be used
as an easily translatable
minimum standard, upon
which a more structured
framework could be built.”
......................................................

In 2009, Nikki Osborne and colleagues

reported that only 53% of journals

publishing research involving animal

experiments had an editorial policy or

guidelines on reporting (Sidebar A). Most
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of these policies added little or no value

in terms of the quality of information

reported: many just included the word

“animal” or requested that research

conforms to legal standards. Thus, in the

20 or more years since the first guidelines

were published, implementation was still

lagging. A survey by Kilkenny and collea-

gues looking at how experimental design

and statistical analysis were reported in

published biomedical research involving

animal use, identified a number of quality

and reporting issues—that had been

discussed since 1997—reinforcing the fact

that nothing had changed.

Carlijn Hooijmans and colleagues identi-

fied the poor quality of animal research

reporting as a critical factor impeding clini-

cal researchers from systematically review-

ing preclinical animal research-derived data

(Sidebar A). To improve the translatability

of preclinical or basic studies as a basis for

clinical trials, the “Gold Standard Publica-

tion Checklist” was published to make

systematic reviews and meta-analysis of

animal studies more practical while

promoting greater implementation of the

3Rs (reduce, refine and replace) principles

of humane experimental technique [1]. This

was quickly followed by the “Animals in

Research: Reporting In Vivo Experiments”

(ARRIVE) guidelines, the focus of which

was to maximize the usefulness of

published research. The ARRIVE guidelines,

the result of the work of an expert group of

scientists, statisticians, journal editors and

research funders, are based upon the

CONSORT statement for reporting random-

ized controlled clinical trials [2]. Again, it

was thought that a standard reporting

format would help to facilitate their

implementation; however, despite being

endorsed by more than 1,000 journals, their

implementation and enforcement remain

challenging [3] and a review is currently

underway to determine the impact ARRIVE

has had on animal research reporting

to date (https://ecrf1.clinicaltrials.ed.ac.uk/

iicarus).

The ICLAS working group on
harmonization of reporting guidelines

Given the great variation in the level of

awareness and implementation by the

research community and journals of the

three main animal research reporting stan-

dards (the Gold Standard Publication

Checklist, the ARRIVE guidelines and

ILAR’s Guidance on the Description of

Animal Research in Scientific Publica-

tions), ICLAS attempted to further

harmonize animal research reporting

guidelines. Representatives of the groups

with guidelines and additional experts in

research reporting were invited to partici-

pate in a “Working Group to Harmonize

the Reporting of Animal Research”,

charged with identifying key principles

consistent across each guidance document

for developers of health research reporting

guidelines [4] and data synthesis methods

[5].

Soon after the working group

commenced, the participants of a meeting

held at the US National Institute of Neurolo-

gical Disorders and Stroke (NINDS) in June

2012 called for “transparent reporting to

optimize the predictive value of preclinical

research” and proposed “a core set of report-

ing standards for rigorous study design”.

Shortly thereafter, the Nature Publishing

group announced the introduction of their

own checklist to improve the reproducibility

and reporting standards of research

published in their journals. Similarly, EMBO

Press published its own checklist to stan-

dardize the reporting of key information so

Sidebar A: Further reading
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as to support re-analysis and repetition of

experiments by the scientific community.

These are consistent with another NIH initia-

tive based on a 2014 meeting between

funders and journals resulting in the “Princi-

ples and Guidelines for Reporting Preclinical

Research” (Sidebar A).

The harmonized animal research
reporting principles

The work of the ICLAS working group has

resulted in eight harmonized animal

research reporting principles (HARRP; see

Boxes 1 and 2), based on a comparative

analysis of the ARRIVE guidelines, the

GSPC and the ILAR Guidance, with further

development following a process similar to

that of the CONSORT standards for report-

ing clinical trials [2,4,5]. Six of the key

principles were agreed upon: ethics; back-

ground and objectives; study design;

animal details; experimental protocol; and

details of housing/husbandry and research

environment. These principles along with a

comment form and background letter were

then submitted to 11 journal editors for

comments. Based on the feedback from 13

editors (some of the editors contacted orig-

inally passed the email along to additional

colleagues), the reporting principles were

updated to include: “conflict of interests”

and “data availability”.

The eight principles are listed in Box 1,

while Box 2 provides the essential reporting

elements of each. If applied together, these

should provide all interested parties with suf-

ficient detail about the reproducibility and

translatability of data, as well as the validity

of the conclusions. This, in turn, has the

potential to influence how research using

animals is conducted globally, given that

many researchers rely on publications to

keep up to date with current research

protocols, techniques and models. The

HARRP incorporate and support the imple-

mentation of existing reporting standards as

illustrated in Box 2 and build upon the ICLAS

Ethical Guidelines for Researchers, Editors

and Reviewers (http://iclas.org/committees/

ethics-and-animal-welfare-committee).

......................................................

“There are now so many
reporting guidelines that it is
possible authors simply do not
know which ones apply or
when, and so they comply with
none.”
......................................................

One of the criticisms of existing report-

ing standards is that they are written in

technical language and written in English,

which is not the primary language of many

scientists. The HARRP, therefore, use non-

technical language to ensure that all parties

involved understand which information

must be clearly communicated in the

Abstract, Introduction, Methods and Discus-

sion sections. This aids transparency and

could simplify translation of the principles

into other languages—if any of the parties

involved in the publication process does

not fully understand the requirements of

the reporting standards, it becomes difficult

to make a meaningful assessment of

whether papers are compliant. In areas of

the world that lack regulation or a local

framework governing the use of animals in

research [6], the HARRP could be used as

an easily translatable minimum standard,

upon which a more structured framework

could be built.

Another common criticism is that the

exact detail of what should be reported

varies between research disciplines and/or

experimental design. The HARRP represent

a first attempt to harmonize reporting across

all research fields that depend on the use of

animals, including preclinical research,

fundamental biomedical research, toxicology

and regulatory studies, wildlife studies and

field work, agricultural research and veteri-

nary studies. For this reason, the principles

are not intended to replace or supersede the

more detailed guidelines already in exis-

tence, but to weave these together to

improve reporting in individual disciplines.

By identifying the underlying concerns and

utilizing common themes, the HARRP should

provide all stakeholders (journals, databases,

conferences, funders, researchers, research

institutes, plus scientific and publishing

bodies) with a reporting standard that is

simple to implement.

Adoption of HARRP

The experience from the CONSORT guide-

lines for clinical trial studies tells us that the

unilateral adoption of a reporting standard

by a significant number of journals can

greatly help implementation by limiting the

ability of authors to bypass such efforts

through their choice of journal [7]. ICLAS

believes that the HARRP provide such a

solution by defining the minimum reporting

standards for animal-based research. Given

the evidence that efforts to implement

reporting standards, such as the ARRIVE

guidelines, are falling short of achieving

their intent [3], the introduction of an aggre-

gator minimum standard communicates to

the research community and the public alike

the benefits to improving animal research

reporting in terms of reproducibility and reli-

ability of animal studies. The availability of

primary data allows the results to be

Box 1: Animal research reporting principles

(i) Ethics: Confirmation that an ethical review was conducted prior to the research being
conducted must be mandatory in all publications where animals are used in research.

(ii) Funding and conflict of interests: Funding sources for animal-based research and conflict of
interest for any of the authors named in the publication must be reported.

(iii) Background and scientific objectives: For animal research, there must be sufficient scientific
background to explain the rationale for the experimental approach, and a clear explanation
of how and why the particular animal species and model are the most appropriate to address
the scientific objectives.

(iv) Study design: All published animal studies must include sufficient detail to facilitate critical
review of the methods and results presented.

(v) Animal subjects: The source and details of animal subjects in research as well as the experi-
mental characteristics that are monitored and recorded for the purposes of the study must
be included in publications.

(vi) Experimental protocols: Details of experimental protocols must be reported and should
include details of any procedures and materials related to the humane treatment and welfare
of the animals.

(vii) Housing, husbandry and research environment: Housing, husbandry and all other non-experi-
mental research environmental factors related to animal-based research must be reported.

(viii) Data availability: All animal-derived in vitro or ex vivo data must be made available.
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included in secondary analyses, which maxi-

mizes the value from animals used in the

research and potentially reduces their use in

future experiments. It would also provide

insurance against data loss, hardware/soft-

ware malfunctions or out-of-contact authors.

Thus, the HARRP communicate a non-nego-

tiable expectation that the standard of

reporting for all animal-based research must

improve.

The number of papers reporting flaws in

experimental design and limitations of

animal models underline a need to better

disseminate information about experimental

protocols so that the whole research

community can learn from it. Reporting of

the study design is fundamental for ensuring

valid and reproducible results. Reporting

how the research was conducted depends on

details of all procedures and materials to

facilitate retrospective review of the protocol

and, if necessary, inform changes to future

studies. Details of experimental protocols

can vary greatly but are all relevant for repli-

cation. Furthermore, housing, husbandry

and other non-experimental factors should

be reported, because they are known to vary

between laboratories and even within labo-

ratories over time. As these factors may

influence research results, they are equally

important for interpreting individual or

multiple studies.

Additionally, authors need to take report-

ing standards into account when planning

and conducting their experiments; other-

wise, it will require additional effort to

provide the level of detail required. To

address this point, the HARRP focus on a

level of reporting consistent with legal mini-

mum standards (where available) and gener-

ally accepted good practice for laboratory

animal scientists. There should be nothing

preventing authors working in countries that

have established research frameworks from

fulfilling and reporting these basic require-

ments.

Setting global standards

Consistent with its aims to improve the qual-

ity of animal-based research, ICLAS’ goal

is to support all stakeholders, not just those

in middle- to high-income countries, to

improve both the conduct and reporting of

ethical animal-based research. We are, there-

fore, keen to explore ways in which we can

Box 2: HARRP in practice

(i) Ethics: The ethical statement should include four parts:
a clear statement indicating that all animal use in the study received prior approval;
the name and location of the ethics review board(s) that approved the study;
all national, local and/or international regulations and guidelines that the study has complied
with or has specific exemption from; and
all license, permit and protocol identifiers associated with the approvals.

(ii) Funding and conflict of interests: The conflict of interest statement should include four parts:
the name of all sources of funding and other support;
the identifiers for all funding/support sources (e.g. grant code or equivalent);
the role of all funders/support in the study; and
a conflict of interest statement for all authors.

(iii) Background and scientific objectives: The background should include four parts:
a description of the scientific background and rationale;
a description and justification of both the animal species and model;
an explanation of the expected findings’ generalizability or translation; and
the scientific hypotheses/objectives and all outcomes (primary and secondary).

(iv) Study design: The study design should include the following:
the total number of animals and how the sample size was estimated (e.g. sample size
calculation);
the number of experimental and control groups for all experiments including the total
(absolute) number of animals in each of these groups;
the methods used to reduce bias when assigning animals to groups (randomization, alloca-
tion concealment and/or others) as well as how the personnel were blinded during the
conduct of the study and assessment of results;
a description of the experimental unit and any inclusion/exclusion criteria; and
a description of each statistical test used including the unit of analysis and an explanation for
why any data were excluded.

(v) Animal subjects: The description of the animals should include the following:
the species;
strain;
sex;
age (mean/median + range);
weight (mean/median + range);
international genetic nomenclature;
the source of the animals;
health status; and
the baseline age (mean/median + range) and weight (mean/median + range) for all groups.

(vi) Experimental protocols: The experimental procedures should describe the following:
the drug/vehicle formulation, doses, site, route of administration, the frequency including the
time between and order of doses as well as the time between dose and sampling;
all use of anesthesia and analgesia including doses, site and route of administration;
all surgical procedures, including equipment and all monitoring procedures;
the method of euthanasia including, if applicable, the dose, site and route of administration;
all materials and equipment used including vendor and catalogue numbers or equivalent;
and
adverse events during all stages of the experiment, for all groups.

(vii) Housing, husbandry and research environment: Housing, husbandry and research environ-
ment should include the following:
the type of facility;
the type of housing and cage including the bedding material;
the number of animals per cage:
light/dark cycle;
temperature;
type of food and access to food; and
any environmental enrichment.
These items should be reported for housing prior to the experiment and anytime that animals
are returned to housing during the experiment (e.g. after surgery but prior to treatment).

(viii) Data availability: Data availability should require that
all data be available (when legally and ethically appropriate) for review and analysis either
during or after the publication; and
data be deposited into a public repository and linked (e.g. identification number in database
and doi of published manuscript) to ensure data can be located.
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support the dissemination of the HARRP into

countries where research is undertaken in

the absence of specific regulatory, scientific

or ethical guidelines or policies. Such an

approach would provide a mechanism by

which reporting standards could not only

influence global standards of the treatment

of laboratory animals, but also address the

volume of poorly conducted or unethical

research published in journals with substan-

dard or absent review processes [8].

Scientists’ awareness of initiatives that aim

to change cultural and behavioural aspects,

such as those promoting data sharing as well

as research reporting standards, is difficult to

measure and may be complicated by other

factors. There are now so many reporting

guidelines that it is possible that authors

simply do not know which ones apply or

when, and so they comply with none. If

authors do not recognize flaws with their

own experimental design and analysis that

reporting guidelines are designed to highlight,

then the issues are compounded further.

Thus, awareness needs to be tackled collec-

tively through ongoing education and training

to support researchers at all stages of their

career and to educate them about pitfalls and

how to avoid them in their own work [8].

Clinical field studies have shown that

education in systematic reviews creates a

quality awareness of all steps of the research

process, inducing a motivation to improve

performance of future research. At present,

systematic reviews of animal studies are not

easy to perform, because published reports

often contain insufficient technical detail or

are of insufficient quality to make the

conduct of a meaningful review possible.

Attention placed on good experimental

design, encouraged through the need to

report HARRP details, should mean that any

future animal studies are properly reported

so that data can be used in meta-analyses.

Any use of animals, such as protocol devel-

opment, pilot studies, as a source of biologi-

cal materials, or as “reagents” for in vitro

studies should be reported. This is critical to

ensuring that animals used are not wasted,

that animal studies are not unnecessarily

duplicated due to underreporting of research

and that research can be repeated or verified

if required [9].

These concepts were supported by dele-

gates of the eighth World Congress on

Alternatives and Animal Use in the Life

Sciences held in 2011, who adopted the

Montréal Declaration on the Synthesis of

Evidence to Advance the Principles of the

3Rs in Science [10]—calling for a change

in planning, executing, reporting, review-

ing and translating animal research.

Funders can provide financial support to

set up and maintain required resources, be

that infrastructure, systems or education

and training. They can also, as many

already do, set out clear expectations

regarding good practice as a condition of

funding and enable the fulfilment of such

expectations. Research institutions, jour-

nals, scientific and publishing societies can

also ensure clear expectations regarding

research reporting standards, as well as

provide training opportunities. They can

also work with other stakeholders to help

disseminate, raise awareness of and reward

good research practice.

So far, a clear strategy for identifying and

addressing the real or perceived barriers

within scientific cultures that continue to

hinder progress in improving the use of

animals in research and commensurate

reporting standards has been missing. ICLAS

recognizes that there is no “ideal”, one-size-

fits-all solution and stakeholders around the

globe will need to tackle their own unique

combination of issues relating to the culture

and practice of scientific research. An imme-

diate and unilateral worldwide commitment

by all stakeholders to enforce the HARRP

could provide the momentum to improve

the practice and reporting of animal research

and ultimately fulfil contemporary best prac-

tice reporting standards such as NIHPGRPR

and ARRIVE.
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