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Summary

e Research integrity (in the research and those that conduct it) is important to
ensure confidence and trust in the methods and the findings of the research.
Issues with reproducibility have the potential to undermine the integrity and
trusthworthiness of research.

e There are many underlying causes that lead to irreproducibility in research.
These include poor experimental design, poor statistical practices, inadequate
reporting of methods, and problems with quality control. Efforts are already
being made by funders and higher education institutions to catalyse positive
research cultures.

e As funders, medical research charities are contributing to efforts to support
reproducibility and mitigate poor research integrity through:

o Asking the right research questions by involving patients and the public
in priority setting to reduce waste and ensure relevance

o Encouraging robust methodology and research design to ensure
studies can be reproduced

o Ensuring the research results are reported and accessible by
supporting open access and open research

o Funding proof-of-concept and reproducibility studies

e Further solutions and action will require a coordinated effort by multiple
stakeholders across the UK’s R&D ecosystem, due to the range of influences
in the system, and the scale. AMRC supports sector-wide initiatives, such as
the Concordat to support research integrity and looks forward to working with
other actors through the UK Committee on Research Integrity (CORI).

Introduction

The Association of Medical Research Charities (AMRC) is a membership organisation of the
leading medical and health charities funding research in the UK. We represent around 150
medical research charities including the Wellcome Trust, Cancer Research UK and the
British Heart Foundation as well as smaller charities who invest in rare diseases and specific
areas of unmet need. In 2020, out of a total charitable investment of £2.9 billion by AMRC
members, £1.7 billion went towards research in the UK." We are pleased to be able to
contribute to the Committee’s deliberations on this topic.

The importance of research integrity

Research integrity is important to ensure confidence and trust in the methods and the
findings of the research. It relates both to the scientific integrity of research undertaken and
to the professional integrity of researchers. Where integrity of either one is questioned, this
can cause the research outcomes to be questioned and the value of scientific expertise to be
undermined. Poor reproducibility threatens the reputation of biomedical science and the
public’s trust in its findings, and particular in medicine, confidence in the use of treatments.

A few incidents which gain significant publicity can destroy trust and trust is very difficult to
rebuild. For example, the fraudulent claim that the MMR (measles, mumps and rubella)
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vaccine causes autism received a lot of publicity through mainstream media and gained
traction across the Internet and has had a long-term impact on vaccination rates?. When
discussing irreproducibility in research, we should distinguish between deliberate fabrication
or falsification of data which is rare?, and unsatisfactory research practices that can
compromise research integrity.

However, the COVID pandemic has increased the visibility of science and it is important that
this is correctly harnessed by the life sciences sector and the media to ensure greater
involvement, engagement and understanding of the public in science. For charity funders
driven by public donations, upholding research integrity is important to ensure that the public
and patients can have confidence in research so they can benefit from it.

The breadth of the reproducibility crisis

Despite the ambition for high research integrity, over recent years there has been a
sustained concern within academia over reproducibility and replication, which some argue
bring integrity into question*®. For example, in 2016, when surveyed two-thirds of a sample
of researchers from around the word (n=1,576) said that current levels of reproducibility are
a major problem®. On the other hand some question the narrative of a ‘reproducibility crisis’,
with suggestions that it can be counterproductive by fostering ‘cynicism and indifference’ in
younger researchers, and ‘risks discrediting the value of evidence and feeding antiscientific
agendas’.” There is a need to clarify the distinction between reproducibility, replicability and
repeatability to ensure the sector is clear what it is aiming for.

There are many underlying causes that lead to irreproducibility in research. These include
poor experimental design, poor statistical practices, inadequate reporting of methods, and
problems with quality control® and deeper rooted cultural issues as outlined below.
Reproducibility is a challenge not just for biomedical research, and different fields may be
able to learn lessons from one another®.

It is difficult to quantify the exact level of irreproducibility in the published literature. A 2015

meta-analysis of past studies regarding the cost of non-reproducible research estimated that

$28 billion per year is spent on preclinical research that is not reproducible®. The current

level of waste in health and medical research is contentious, but one estimate puts it at over

85% of the nearly $200 billion annual global spend.'" It has been shown that waste occurs at

feursuecessive-stages-auring the research process: the choice of research questions; the

YDativy-0f reseaireh depidineased safethodahthe! adegsiscyraf riblication practices; and the

guadifyvof weports of réseatehit? (Figure0 PR 192-w

3 Robert G. Bergman and Rick L. Danheiser, Reproducibility in Chemical Research, Angew. Chem. Int. Ed. 2016.
0N ] J nge asfel002/anie.201606591

4The Lancet (2014) Research: increasing value, reducing waste, URL:

https://www.thelancet.com/series/research

5 http://nuffieldbioethics.org/project/research-culture/

6 Baker, M. 1,500 scientists lift the lid on reproducibility. Nature 533, 452—-454 (2016). URL:

https://www.nature.com/articles/533452a

7 Daniele Fanelli. Is science really facing a reproducibility crisis? Proceedings of the National Academy of

Sciences Mar 2018, 115 (11) 2628-2631; DOI: 10.1073/pnas.1708272114, URL:

https://www.pnas.org/content/115/11/2628

8 Academy of Medical Sciences, the Biotechnology and Biological Sciences Research Council, the Medical

Research Council, Wellcome Trust. Reproducibility and reliability of biomedical research: improving research

practice; 2015. URL: https://acmedsci.ac.uk/file-download/38189-56531416e2949.pdf

9 Ibid

10 Freedman LP, Cockburn IM, Simcoe TS. The Economics of Reproducibility in Preclinical Research. PLoS Biol.

2015 Jun 9;13(6):e1002165. doi: 10.1371/journal.pbio.1002165. Erratum in: PLoS Biol. 2018 Apr

10;16(4):e1002626. PMID: 26057340; PMCID: PMC4461318. https://pubmed.ncbhi.nlm.nih.gov/26057340/

11 Research: increasing value, reducing waste, series at: www.thelancet.com/series/research

12 Chalmers |, Glasziou P. Avoidable waste in the production and reporting of research evidence. Lancet. 2009

Jul 4;374(9683):86-9. doi: 10.1016/50140-6736(09)60329-9. Epub 2009 Jun 12. PMID: 19525005



https://www.nature.com/articles/d41586-020-02192-w
https://onlinelibrary.wiley.com/doi/10.1002/anie.201606591
https://www.thelancet.com/series/research
http://nuffieldbioethics.org/project/research-culture/
http://nuffieldbioethics.org/project/research-culture/
https://www.nature.com/articles/533452a
https://www.pnas.org/content/115/11/2628
https://acmedsci.ac.uk/file-download/38189-56531416e2949.pdf
https://pubmed.ncbi.nlm.nih.gov/26057340/
http://www.thelancet.com/series/research

100%

Asking the right research
question

50%

Using the appropriate
research methods

25%

Ensuring the research
results are accessible

12.5%

Reporting the research so
itis reproducible

Percentage waste at different stages in research activity

>

Source: The New Power University: The Research timeline of activitySOCial purpose of higher education
in the 21st century, Jonathan Grant (2021)

These ‘bottom-up’ problems are worsened by the current research culture and ‘top-down’
influences including the time and financial pressures of science, poor training, and reward
and recognition structures focusing on results, novelty and publication.'®'* Therefore there
is a need for mechanisms and initiatives to drive a culture that incentivises integrity. Greater
understanding is also needed around the process of research, and the evolution of
knowledge to appreciate the role and value of evidence. It is also important to ensure that
the community responds proportionately to allegations of irreproducibility. The research
community must foster a ‘no-blame’ culture that encourages researchers to identify factors
and practices that led to the discrepancy and make corrections. Self-regulation by the
research community must be encouraged.

Initiatives and activities to improve reproducibility

Funders, publishers, institutions, researchers and others all have a role to play in reducing
waste and improving reliability of research'®. For example, funders can support their
researchers and influence behaviour through the provision of infrastructure and support, by
ensuring research assessment is undertaken in a meaningful way using a broader range of
assessment criteria, or by making funding contingent on researchers' following certain good
practices.

Many charities exist because of donations from the public and therefore they have a duty to
fund research that will be valuable to patients, their families and carers. As such, the
responsibility for charities to support the best quality research that is reliable and repeatable
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is a driving force behind how they operate. Throughout the process of awarding funds,
charities go to great lengths to ensure they prioritise funding towards the most pressing
questions, have robust mechanisms of awarding funding to only the highest quality research
proposals and investigate new ways to measure impacts that really matter to patients and
the wider public. Some charities also take research reproducibility into account in their
strategic priorities and impact plans (see case study: Autistica).

Case study: Autistica’s impact plan

The autism research charity, Autistica’s impact plan includes the following aim: Reward
reproducibility practices and reproducible research, and enable an efficient culture for
replication of research. So far, the charity has undertaken the following initiatives under
this theme:

e Awarded a researcher at their Research Festival in 2021 with a Reproducible Autism
Science Award and ran the same award at their Research Conference in 2019.

e Signed an open letter to editors of the major autism journals calling for registered
reports to be offered within their journals

e Working with a group called Open Autism Research , led by Dr Hannah Hobson,
which is working to improve reproducibility standards in research by, for example,
coordinating collaborative student projects to collect more data.

¢ Reuvising their application for access to participant recruitment via their research
network to include more robust questions about statistical power.

In recent years, funders have made substantial efforts toward implementing changes in
policy and practice aimed at improving reproducibility. Below are a few examples of how
charity funders are contributing to efforts to improve reproducibility and reduce research
waste through: asking the right research questions, encouraging robust methodology and
research design, ensuring the research results are reported and accessible, and funding
proof-of-concept and reproducibility studies.

Asking the right research questions

All AMRC charities have a published research strategy that clearly outlines the areas of
research where they intend to focus their resources. Charity-funded research is driven by
patient priorities. 83% of AMRC charities use patient voice in their research strategy or
influencing work, ensuring that funding is directed where it will make the most difference to
patients and leading to more efficient development of treatments. For example, in August
2021 Epilepsy Research UK launched the SHAPE Epilepsy Research Network to build the
biggest ever community of people affected by epilepsy to influence and shape future
research. This will make studies more effective, relevant and cost-effective.'® The patient
voice is important for increasing value and reducing waste. To date, more than 40 AMRC
members have been involved in Priority Setting Partnerships (PSPs) over the years which
set patient-led research priorities that will bring tangible benefits to people in need (see case
study: Marie Curie).

16 Epilepsy Research UK, SHAPE Epilepsy Research Network, URL:
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accelerating discovery and innovation, increasing reuse and preventing duplication. It also

allows findings to be reproduced and challenged. The majority of AMRC member charities
have clauses in their terms and conditions of grant that expect publication of research
findings. AMRC member charities also support initiatives that allow unrestricted access to
published research. Many are members of Europe PMC, and some have their own open
access policy and guidance to researchers on what open access costs they cover202!,

In recent years, some charity funders have developed and launched open research
platforms (see case study: AMRC Open Research).
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Case study: AMRC Open Research platform for the range of outputs of research

AMRC Open Research is an open research publishing platform that aims to provides
researchers funded by medical research charities with a place to rapidly publish
research products and results they think are worth sharing. Understanding that
importance of reproducibility, transparency and impact, the Association of Medical
Research Charities (AMRC) has worked with F1000 to provide this service that gives
researchers the opportunity to share a breadth of products from their research from
study protocols to articles, systematic reviews and open letters. Because the peer
review process happens after publication, the article is available within days of
submission. In addition to depositing documents researchers are also able to publish
supporting data enabling reanalyses, replication and reuse. All articles are published
open access under a CC-BY license; the publishing and peer-review processes are fully
transparent; and authors are asked to include detailed descriptions of methods and to
provide full and easy access to the source data underlying the results in order to
improve reproducibility.

It is still early days but we are hopeful the platform will take off and be a useful resource
to ensure maximum visibility of the research funded by UK medical research charities.

Funders use their policies and terms and conditions to ensure trial results are reported and
the research findings are freely available, including null and negative results??. The Health
Research Authority’s (HRA) new monitoring system is being seen as a huge step towards
clinical trial transparency as it aims to monitor whether clinical trials in the UK make their
results public as part of a national strategy for ensuring that all clinical trials are registered
and report their results?3. The monitoring system was developed as part of the wider
#MakeltPublic strategy, which AMRC fed into member views, calling for a greater focus on
measures to encourage registration, reporting of results, and feedback to participants.

Funding proof of concept and reproducibility studies

Quality of research is the most important aspect regardless of whether the outcome is
positive or negative. Many charities fund studies to generate pilot or proof-of-concept data to
help determine whether an idea warrants subsequent major funding?*. This mechanism of
supporting research allows validation of feasibility, and brings benefit to the charity and wider
life science ecosystem by taking on high risk areas that the charity or others can
subsequently fund once initial research is conducted. Some charities also offer support for
replication efforts (see case study: Parkinson’s UK). The key to replicability is transparency
and complete reporting.

Case study: Parkinson’s UK Drug Accelerator Awards

Parkinson’s UK’s soon-to-be-launched "Drug Accelerator Awards" are designed to help
academics and small biotech companies generate complete datasets so that the charity
can make decisions about whether or not to take the new drug on as one of their Virtual
Biotech projects, facilitate larger pharmaceutical companies taking on the project or
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There is a need to work across the system

AMRC welcomes the creation of the UK Committee on Research Integrity (CORI), in
response to the 2017 Research Integrity inquiry from the Select Committee?®. We are
pleased that UK CORI will champion research integrity in the UK, working closely with the
sector, to develop, identify and share good practice?6. We understand that UK CORI plans to
take a broad view of the meaning of the term ‘integrity’ to include robust and reliable
research, good governance, good training, the research environment as well as appropriate
handling of cases of misconduct. This is welcome and we hope that UK CORI will involve
itself on wider issues of irreproducibility that do not constitute misconduct.

We look forward to working with CORI as the Committee gets going with its activities related
to research integrity and reproducibility. For example, developing and setting the standards
and guidance that research institutions and funders can be expected to be held to when they
are investigating cases of misconduct. Care should be taken to ensure any new measures to
improve integrity do not unnecessarily increase the bureacractic burden on the sector or
stifle creativity. Clarifying the key responsibilities of different groups may be helpful to
provide tangible objectives and to prevent each group being overwhelmed with the number
of changes.

Due to the range of influences in the system, there is a need to work across the system to
deliver change. A few years ago, AMRC became a supporter of the Concordat to support
research integrity?’and our members, Wellcome and Cancer Research UK (CRUK) are
signatories.?® CRUK and Wellcome are also members of the UK Reproducibility Network
(UKRN) External Stakeholder Group?®. UKRN is a national peer-led consortium that aims to
ensure the UK retains its place as a centre for world-leading research. UKRN does this by
investigating the factors that contribute to robust research, promoting training activities, and
disseminating best practice. CRUK has funded UKRN training courses such as Data
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of their institutes (see case study).

Overall, whilst work is underway there is still more to be done to improve transparency and
reproduciblity which will reduce waste and increase public confidence. This is an issue that
must be approached with multi-stakeholder involvement and drawing on best practice
internationally. Given the global status of research, it must be acknowledged that changes
made in the UK which shift the reward and incentive structures may need to be also adopted
internationally to avoid tension for researchers with global connections.

Case study: Research Integrity Advisers

Two CRUK funded research institutes - CRUK Beatson Institute and CRUK Manchester
Institute have gone further still in their commitment to research integrity and appointed
dedicated research integrity advisers to not only uphold standards, but also promote
research integrity and facilitate training and guidance . These research integrity advisor roles
cover:

¢ making research integrity discussions involving all researchers an integral part of the
research cycle e.g. compulsory research integrity training for all researchers, which
is reinforced by policies that facilitate good research practices and by frequent open
discussions within research groups

¢ identifying ‘grassroots’ research integrity advocates to share knowledge and support
research integrity

e providing support to facilitate best practices in publishing reproducible research e.g.
pre-submission manuscript review by the research integrity advisers
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