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NIH plans to enhance
reproducibility

Francis S. Collins and Lawrence A. Tabak discuss
initiatives that the US National Institutes of Health
is exploring to restore the self-correcting nature of

preclinical research.

growing chorus of concern, from
Ascientists and laypeople, contends

that the complex system for ensuring
the reproducibility of biomedical research
is failing and is in need of restructuring'*.
As leaders of the US National Institutes of
Health (NIH), we share this concern and
here explore some of the significant inter-
ventions that we are planning.

Science has long been regarded as ‘self-
correcting, given that it is founded on the
replication of prior work. Over the long
term, that principle remains true. In the

shorter term, h
balances that onc
have been hobble
the ability of today
others findings.
Let’s be clear:
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ducibility is abo
In 2011, the Offis
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Even if this repr
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“Efforts by

the NIH alone
willnot be
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effect real
change in this
unhealthy
environment.”




Feedback on Commentary

" Range of respondents: Investigators,
reagent suppliers, professional
associations, industry

= Reaction mostly supportive
" |deas/materials shared:

= Dedicated funding for replication studies

= Additional literature on reproducibility issues
(books, publications)



Trans-NIH Actions
Stakeholder Engagement

= June 2 workshop with Journal Editors to identify
common opportunity areas

= Attendees discussed and agreed on a set of
principles and guidelines that journals can
adopt to improve the transparency and
reproducibility of published work.

= Principles and guidelines are being reviewed by
the journal boards for final approval. The
Involved organizations will share the principles
and guidelines when they have been finalized.



Trans-NIH Actions
Stakeholder Engagement

Planning a workshop with PhRMA to
Identify areas of common interest with
Industry

Envisioning a workshop with Academia

Envisioning a workshop with reagent
suppliers



Trans-NIH Actions
Stakeholder Engagement

Meetings with/Presentations to:

Virginia Commonwealth University — September 22", 2014

Society for Neuroscience (SfN) — November 2014, led by
NINDS

Life Sciences Subcommittee of Committee on Science — May
28th, 2014

Clinical Research Forum and Association for Clinical and
Translational Sciences (ACTS) — joint meeting in April 2014

American Society for Pharmacology & Experimental
Therapeutics (ASPET) — April 2014

Coalition for the Life Sciences (CLS) — March 2014
Health Research Alliance (HRA) — January 2014

Consortium of Social Science Associations (COSSA) —
November 2013



Stakeholder Engagement:
Workshops

= Evaluating options to effectively convene multiple
stakeholder groups

= Possible workshop including journal editors,
professional societies, and funders (public and
private)

= In discussions with Nature and Science regarding
options

= Envisioning separate workshops for industry and for
reagent suppliers

= Engaging with industry to explore options for a
workshop

= Establishing communication with suppliers (e.g., Sigma
Aldrich)



Extramural Research Community

Collaboration by
ScienceExchange,

Mendeley, figshare, and PLOS, e INLL
offers to validate findings
through independent
replicationhttp://validation.scienceexchange.com/#/

=
Center for Open Science (COS), < (. .,S
dedicated to improving alignment o3
1 1Fi CENTER FOR
be_twe_e_n S(:len’qflc vaIL_Jes and OPEN SCIENCE
scientific practices to improve the

accumulation and application of knowledge

= COS also supports the Open Science Framework (OSF), a
free web application that supports documentation,
archiving, registration, and collaboration, i.e., a “virtual”
lab notebook


http:replicationhttp://validation.scienceexchange.com
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Stakeholder Engagement: Examples
of Extramural Players

Meetings with:

= Brian Nosek and Center for Open Science (COS)

= Hosts the Open Science Framework (OSF), which provides
options for a virtual lab notebook

= Elizabeth lorns and the Reproducibility Initiative

= Currently funded to validate 50 landmark cancer biology
studies

= Collaboration of COS, ScienceExchange, Mendeley
= Len Freedman and the Global Biological Standards Institute

= Recently released a white paper on the case for biological
standards

= |Cs also in conversations with extramural players
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Development of Training Resources

NINDS working with IRP on training module in experimental
design

= Basic module expected to be road-tested with IRP staff
(trainees, fellows, and faculty) by summer of 2014

= Film version expected to be completed by end of 2014

= |RP working on TEDMED-like talks on data interpretation

considerations for various experimental techniques

= Talks expected to begin in summer of 2014

= Potential NIH course/resources on experimental design;

could be done through FAES and adapted for online use

= Options being explored for implementation by end of 2014
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IC Pilot Summary

Pilot Focus

Evaluation of scientific
premise/grant applications

Checklist/Reporting Guidelines

Changes to Biosketch

Approaches to reduce "perverse
incentives"

Supporting replication studies

Training

Other efforts

Types of Efforts Being Developed

New FOAs with additional review criteria
regarding scientific premise

Reviewer checklists regarding reporting
standards/scientific rigor

Biosketch pilot coordinated by the Office of
Extramural Research

Exploring award options with a longer period of
support for investigators

New FOAs or collaborations for replication
studies, and exploring options to assess (at the
time of application) whether pre-clinical findings
should be replicated

Developing materials for the new training module
on research integrity

PubMed Commons Pilot system, use of prize
challenges to encourage reproducibility of results
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Considerations for

Implementation/Evaluation of Pilots

" Importance of rigorous metrics and measures to
evaluate pilots

" |everaging existing efforts and expertise:

KOMP?2: Knockout Mouse Production and Phenotyping — add IC-specific
interventions?

NIDDK: Mouse Metabolic Phenotyping Centers - provide scientific
community with high quality, standardized phenotyping services

NIAID: ImmPort and TrialShare — provide access to clinical trials data

NIA Interventions Testing Program Studies — multi-site replication of
preclinical studies

BD2K initiatives in providing access to data

PubMed Commons

= What could work NIH-wide vs. what is best kept
|C-specific? 13



NIH to balance sex in cell
and animal studies

Janine A. Clayton and Francis S. Collins unveil policies to ensure that preclinical
research funded by the US National Institutes of Health considers females and males,

ore than two decades ago, the
MUS National Institutes of Health
(NTH} established the Office of
Research on Women's Health (ORWH).
At that time, the Congresslonal Caucus
for Women lsiies, wormen health sdvo-
cacy grovps and NIH sclentists and leaders
agreed Thit excluding Women from clumc sl
resoarch was bad for women and bad for
science. In 1993, the NIH Revitalization Act
required the incluston of women tn MIH-
Tunded clinical resarch
Taday, just over half of NIH-funded
clinical- research participants are women.
We know much more sbout the role of sex
and gender In medicine, stich as that low-
doss ssparin has different preventive effects
I women and men, and that dnags sach as
polpddem, wsed to trest insomnda, require
different dosing in women and men.
Thiwe has not been a cormspondang revo-
lation In experemontal design and analvses in
<ell and antmal reseanch — despiie multiple
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callsto action’. Publications often comt e to
meglect sex-based conslderations and analyses
I preclinical studies™, Reviewers, for the
muoet part, are not attuned to this falume, The
ower-rellance on male antmals and cdls in
prechinic sl research abscures key sex differ-
encesthat could guide cinical studies. And it
g e Al women expenence gher
rates of adverse dnag reactions than mey do®,
Furthermore, Inadequste Inclusion of famale
cells and amimals In experiments and inade-
quate analysts of data by sex may well coatrib-
e to fhe troubling rise of irreproductadiry
In prechinical bomedical research, which the
NIH is now sctivel yworking to address™.
The NIH plans to address the tsme of
sex and gender inclusion soross bomeds sl
reséarch mast-dimen- S
slonally — through “JRA
pmgui!emﬂh, P shoast Kl
review and policy,
as well a5 throagh pelicys:
collaboration with  fusswe s el
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stakeh olders including publishers, This
mave ks essential, potent ially very pewerfil
and nesd not be dificult or costly,

BETTER WITH BOTH
Certaln rigorous studies evaluating the
effects of sex differences hive been offec-
Ve 10 bridging e Avide betwesn anmul
and human work. One example concems
midltiple scderosts (MS), Women are more
aasceprtible 1o MS than men are, but develop
less-severe foams of the disense. The most
wadely accepted MS antmal model — modent
expeerimental austmimne encephidom velitls
(EAE) — hias revealad” that sex differences in
IS e redted i both reproducthes and non-
reproductive fsctors. Pindings’ gt cestro-
e Uhierapy provided benefits in rodent EAE
sapepsoirted wse of an 1
el newroprolctveapat of M5 the
15 now belng stadiel

blogeover, diflenences betweoen 1he sezein
oty the aremiad evo-del ard hasman M5 hawe
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Example from NIGMS:
Reproducibility in Cell Culture Studies
>400 misidentified cell lines have been cataloged,
dating back to the 1960s.

~70% of researchers surveyed in 2004 had never
checked the identity of their cell lines.

Major repositories report that 14-30% of cell lines
submitted are contaminated.

In a 2013 survey <50% of cell lines had an
unambiguous identifier and source In publications.

Standards for cell line authentication and affordable
methods for cell authentication now available.



Example from NIGMS: (cont.)
Reproducibility in Cell Culture Studies

= Variables:

= Cell line contamination & misidentification
= Genomic instability
= Infections
= Growth conditions
= NIGMS Plans:

* Facilitate the development and dissemination of
consensus standards for authentication, handling,
controls, and reporting

* Promote development of more efficient and cost-
effective tools for characterizing cell lines and
reagents
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Complementary NIH efforts

Ongoing projects separate from
and/or complementary to the proposed pilots

NIEHS: Developing a check list for publications in
Environmental Health Perspectives; conducting a replication
study of the effects of BPA, in collaboration with the FDA
using good laboratory practice procedures

NHGRI: Validation studies are an inherent part of the
review of functional genomics studies and bioinformatics
tool development

NIA: Supports the Interventions Testing Program, where
preclinical studies are conducted with multi-site duplication,
rigorous methodology and statistical analysis

NIDDK: Supports Mouse Metabolic Phenotyping Centers,
which provide standardized, high-quality phenotyping
services (since 2001)
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What have we missed?

NIH has initiated or Is working with others

on a variety of activities related to this
topic.

What are your thoughts?

Is a sufficient effort underway or If not,
what else should NIH address?

Should we wait for information to come In
from the activities we have
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