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The Reproducibility g research

Muamy of the studies that use animals to model humon diseases are foo small
cenil tew prome de bics to be trusted. sayvs Maleolm Macleod.
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Unrellable research

Trouble at the lab

Scientists like to think of science as self-correcting. To an alarming degree, It is not

N('\-I-nnl s/ raeeAA rnh
Beware the creeping

COcracks of bias

Evidence ts mounting that research is riddled with svstematic ermors. Left
p u unchecked, this could erode public trust, warns Dandel Sarewiiz.
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o ACIrOSS I'B&aI&EItor not-hiow mach can we

. rely on published data on potential
° EspeC|aI drug targets?

re S e arC Ia Fiaricn Prinz, Thomas Schicnge and Khusre Asoduliah
1

False-Positive Psychology: Undisclosed
Flexibility in Data Collection and Analysis
Allows Presenting Anything as Significant

Raise standards for
preclinical cancer research

C. Glenin Begley and Lee M. Ellis propose how methods, publications and

incentives must change if patients are to benefit,

Drug targets slip-sliding away

The starting point for many drug discovery programs is a published report on a new drug target. Assessing the
reliability of such papers requires a nuanced view of the process of scientific discovery and publication.
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One goal is to “exemplify and promote the highest level of scientific integrity,
public accountability, and social responsibility in the conduct of science.”
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PERSPECTIVE

doi:10.1038/nature11556

A call for transparent reporting to
optimize the predictive value of
preclinical research

Story C. Landis’, Susan G. Amara?, Khusru Asadullah®, Chris P. Austin*, Robi Blumenstein®, Eileen W. Bradley®, Ronald G. Crystal’,
Robert B. Darnell®, Robert J. Ferrante®, Howard Fillit', Robert Finkelstein', Marc Fisher"', Howard E. Gendelman'?,

Robert M. Golub™, John L. Goudreau'?, Robert A. Gross™, Amelie K. Gubitz', Sharon E. Hesterlee'®, David W. Howells'”,

John Huguenard'®, Katrina Kelner'®, Walter Koroshetz', Dimitri Krainc®’, Stanley E. Lazic?', Michael S. Levine®,

Malcolm R. Macleod®®, John M. McCall**, Richard T. Moxley III*°, Kalyani Narasimhan®®, Linda J. Noble”, Steve Perrin®®,

John D. Porter', Oswald Steward®’, Ellis Unger®’, Ursula Utz' & Shai D. Silberberg’

The US National Institute of Neurological Disorders and Stroke convened major stakeholders in June 2012 to discuss
how to improve the methodological reporting of animal studies in grant applications and publications. The main
workshop recommendation is that at a minimum studies should report on sample-size estimation, whether and how
animals were randomized, whether investigators were blind to the treatment, and the handling of data. We recognize
that achieving a meaningful improvement in the quality of reporting will require a concerted effort by investigators,
reviewers, funding agencies and journal editors. Requiring better reporting of animal studies will raise awareness of the
importance of rigorous study design to accelerate scientific progress.

5 ,{é m) National Institutes of Health
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CELL BIOLOGY

Fixing problems with cell lines

Technologies and policies can improve authentication

By Jon R. Lorsch™, Franeis . Collins®.
Jennifer Lippincott-Schwartzts

espite the important role of cell
culture in the study of biology and
medicine, evidence has accumulated

that cell lines are frequently mis-
identified or contaminated by other

cells or microorganisms. This can

be a substantial problem in many fields,
such as cancer research, where drugs are
initially tested using a cell line

POLICY derived from the targeted type
of tumor (7). If a drug Is tested

on the wrong cell line, research can lead to
unreliable results, and discovery of effective
treatments can be delayed. Even in basic re-
search, use of mistaken cell lines can hinder
progress because of variations in cell behav-
ior among different cell types. Given these

1452 19 DECEMSER 2014 « VOL 346 ISSUE 6216

concerns, developing corrective measures
for cell ine misidentification and contami-
nation warrants renewed attention.

Since the 1960s, more than 400 widely
used cell lines worldwide have been shown
1o have been misidentified (2, 3). Cells origi-
nally thought to have been derived from
one tissue type have kater been found to be
from a different tissue. In some cases, even
the species of the cells has been misidenti-
fied. A 2011 study of 122 different head and
neck cancer cell lines revealed that 37 (30%)
were misidentified (). Analyses of a variety
of tissue culture collections and cells sent W0
repositories for curation and storage from
labs in the United States, Europe, and Asia
suggest that at least 15% of cell lines are mis-
identified or contaminated (4, 5).

Misidentified cell lines can create prob-
lems at many levels of biomedical research.

Corrected 19 December, 2014; see full text.
Published by AAAS

For example, studies using just two misiden-
tified cell lines were included in three grants
funded by the US. National Institutes of
Health (NTH), two clinical trials, 11 patents,
and >100 papers (6). Nonetheless, the need
for validation and accurate reporting of cell
line identity does not appear 1 be widely rec-
ognized by researchers; a 2013 study found
that fewer than half of cell lines were unam-
biguously identified in published studies (7).
A number of factors contribute to the prob-
lems of cell line misidentification and con-
ination. For example, i using

a pipette more than once when working with
different cell lines in culture can lead to cross
contamination. If the contaminating cell line
divides more rapidly than the original cells, it
can quickly dominate the population, chang-
ing the identity of the culture. This event
often goes undetected because cefls from dif-
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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
scientists and laypeople, contends
that the complex system for ensuring

shorter term, however, the checks and
balances that once ensured scientific fidelity
have been hobbled. This has compromised

‘(é m) National Institutes of Health

bered by the hundreds of th d
published each year in good faith.

Instead, a complex array of other factors
seems to have contributed to the lack of
reproducibility. Factors include poor train-
ing of researchers in experimental design;
increased emphasis on making provocative
statements rather than presenting technical
details; and publications that do not report
basic elements of experimental design®.
Crucial experimental design elements that
are all too frequently ignored include blind-
z SR PSS e

ing, P P
calculation and the effect of sex differences.
And some scientists reputedly use a ‘secret
sauce’ to make their experiments work —
and withhold details from publication or
describe them only vaguely to retain a com-
petitive edge’. What hope is there that other
scientists will be able to build on such work
to further biomedical progress?

Exacerbating this situation are the policies
and attitudes of funding agencies, academic
centres and scientific publishers. Fund-
ing agencies often uncritically encourage
the overvaluation of research published in
high-profile journals. Some academic cen-
tres also provide incentives for publications
in such journals, including promotion and
tenure, and in extreme circumstances, cash
rewards®.

Then there is the problem of what is
not published. There are few venues for
researchers to publish negative data or
papers that point out scientific flaws in pre-
viously published work. Further compound-
ing the problem is the difficulty of accessing
unpublished data — and the failure of fund-
ing agencies to establish or enforce policies
that insist on data access.

PRECLINICAL PROBLEMS

Reproducibility is potentially a problem in all
scientific disciplines. However, human dini-
cal trials seem to be less at risk because they
are already governed by various regulations
that stipulate rigorous design and independ-
ent oversight — including randomization,
blinding, power estimates, pre-registration
of outcome measures in standardized, pub-
lic databases such as ClinicalTrials.gov and
oversight by institutional review boards and
data safety monitoring boards. Furthermore,
the clinical trials community has taken
important steps towards adopting standard
reporting elements’.

CRISRANNAURE

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
US National Institutes of Health
(NIH) established the Office of

Research on Women’s Health (ORWH).
At that time, the C: ional Caucus

1l 1o action”. Publications off i

kehold bish

This

$oct s brsedt consid nd analyses

including
1 i

neg
in preclinical studies™. Reviewers, for the
most part, are nol attuned to this fadure. The

1i on male animals and cells in

for Women's Issues, women's health advo-
cacy groups and NIH scientists and leaders

preclinical rescarch obscures key sex differ-
ences that could guide clinical studses. And it

move | very powerful
and need not be difficult or costly.

BETTER WITH BOTH
Certain rigorous studics evaluating the
effects of sex differences have been effec-

agreed that excluding women from clinical tive in bridging the divide between animal
research was bad for women and bad for |  rates of adverse dnusg reactions than men do*. and human work. One example concerns
schence, In 1993, the NIH Act X d b P multiple sclerosis (MS). Women are more
required the inclusion of women in NIH- cells and animals i d inade- ible to MS than men are, but develop
funded dinical research. ysis af data by sex may well contrib. 1 forms of the disease. The most
Today, just over half of NIH-funded h g rise of irreproducibil widely accepted MS animal model — rodent
cHinkcal-research participants arc women. preclinical bomedical rescarch, which the . | phalomycl:
We know much more about the role of sex NIH is now actively wocking to address™. (EAE) — has revealed” that sex differences in
MS are related 1o both ST AR

and gender in medicine, such as that low-
dose aspirin has different preventive effects
in women and men, and that drugs such as

The NIH plans to address the issue of
sex and gender inclusion across blomedical
rescarch multi-dimen-

reproductive factors. Findings" that oestro-
en therapy provided benefits in rodent EAE
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New Journal Policies to Enhance
Reproducibility

cience
Joumals unite for reproducibility

(DITORIAL

eproducibility, rigor, transparency, and inde-
pendent wnﬁmnn are cornerstones of the
scientific memml or course, just bmlue a re-
sult is d does not make

menters were blind to the conduct of the experiment,
how the sample size was determined, and what crite-
ria were used to include or exclude any data. Journals
sbw.ld recommend the deposition of data in public
ies where avai and link data bidirection-

it right, and just because it is not rep
ible does not necessarily make it wrong. A
transparent and rigorous ch, however,

ally to the punhshed paper. Journals should strongly
that all materials used in

can almost always shine a light on issves of repro-
ducibility. This light ensures that science moves for-
ward, through independent verifications as well as the
course corrections that come from i d the

the clpemm:nl be shared with thase who wish to repli-
cate the experiment. Dncr a punnl puhluhes a paper,

objective examination of the
resulting data

The gathering was convened by
the LS. National Institutes of
Health, Neture,™ and Science.
The discussion ranged from
what journals were already
doing o address reprodue-
ibility and the effectiveness of

It was with the goal of tion of the guidelines suggests
strengthening such approaches that journals establish best
in the biomedical sciences that practices for image-based data
a group of editors representing (such as screening for manipu-
aver 30 major journals, represens lation and storing full-resolu~
tatives from funding agences, tion archival versions) and how
and scientific leaders assembled to describe experiments more
at the AAAS headguarters in completely. An example for
June of 2004 to discuss prin- animal experiments is report-
ciples and guidelines for pre- ing the source, species, strain,

it the obli o of a
of that paper, subject to its nsunl standands
of quality.

The more open-ended por-

sex, age, hushandry, inbred and
strain characteristics, or trans-
genic animals, ete. For cell lines,
one might report the source,
authentication, and  myco-
plasma contamination status.
The existence of these guide-
lines does not obviate the need

those measures, to the mag-
nitude of the problem and the
wost of solutions. The attend-
ees agresd on a common set
of Principles and Guidelines in
Reporting Preclinical Research
{www. b gov/fabout/ report ing-
preclinical-research.htm)  that
list proposed journal policies

“..scientific journals

for replication or independent

and author reporting reguire-

ments o p transp; -y anvd repy
The new guidelines suggest that journals include
in their information for authors their policies for sta-
tistical analysis and how they review the statistical
accuracy of work under consideration. Any imposed
]n;: lunn.: should not discourage mpmdun‘lnhl.y
using a o ensure
ﬂ\g reporting of important experimental parameters,
such as standards used, num«uultgpeufrep]mu.
i method of i whether experi-

I verification of research results,

ore sinding ogether L O W e
in their conviction perform such replication.

shili Some of the journals at the

that reproducibility g gty

and transparency are mented all or most of these

. » principles and guidelines. But

lmpormnt... the important point is that a

large number of scentific jour-

nals are ing together in their conviction that re-

producibility and transparency are important issues.t
As partners to the research enterprise in the communi-
cation and dissemination of research results, journals
want to do their part to raise the standands for the
benefit of all scientists and the benefit of society. The
hope is that that these guidelines will not be viewed as
onerous, but as part of the quality control that justifies
the public trust in science.

= Marcia McNutt

e we nalLre cOmAMews/LIE253. 1 Alst of alljpumals and publshers signatory 10 e principkes and guidelines
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Journals unite for reproducibility

Consensus on reporting principles aims to improve quality control in biomedical research and

encourage public trust in science.

eproducklity, ngowr, trassparency snd independent venfica-

ton are comersiones of the soentific method. OF course, just

Becanse a result is reprodoable does not make it nght, and just
because 1t is not reguoducible does not make & wiong. A teansparess and
rigorous appaosch, however, will alisost swarrs dine 4 light on isues of
reproducibility. This light ensures that soence moves forward, through
mdependent verifications as wel as the course corrections that come
fromn and the oby of the readring data.

It was with the goal of strengthening such appraaches in the
hiomedical scsences that a group of editons representing maore than
X magor journals; representatives from fundmg apenacs and soen-
i leaders assemibled at the American Association Sor the Advance-
mest of Science’s headguassers In June 2014 10 dscass principles and
gadchines for preclimical momedical rescarch. The gathenng was
convened by the US Natonal Institutes of Health, Natwreand Samee
(s0e Scaemoe 346, 679 2014).

The discussbon ranged from what journals were already doing 10
address reproducibility — and the effectiveness of those macavures
— to the magnitode of the problem and the cost of solutons. The
attendees agroed on a common set of Principles and Gusdelines in
Reporung Predinical Research (see go.nasture.comiezlip) that kst
peoposal jour ral ol i and authos epos tag requiremsents in ocler
10 promote transpurency and reprodscinility,

T'he guiddimes recommend that journals include in thewr informa-
thon for auehors their policies for stistical anadyss snd how they review
the statistical sccuracy of woek undes considerstion. Asy lssposed page
Tt shoold not discosrage repeoducitelity. The gndehines encourage
nang a checklit %0 ensure reporting of important experimental param-
“ters, m:hummhuxd.nunhundrypcdrqimmmmm

<hod of eand, ; peri were blindad, how

the sarmple wze was determned and what criteria were usad 1o include
or exclode any data. Jourrals should recommend depostion of data m
public reposomes, where avadable. and link data bidirectionally when
the paper is published. Jownals dhould strungly encourage, s sppeopel-
ate, that all srierials used in the experinent be sharod with thase who
wish to rephcate the experiment. Once 2 journal publishes a paper, it
assumes the obligation to consider pubbcation of a refutation of that
papes, subject 10 its usual standards of quality.
Ihe guidelines The mare open-ended portion of the
CHCOMrIge WHRE  poaddines gty that journab extabii: bot
uachecklist to practices for dealing with smage-hased data
ensure reporting  (for example, screening for manipulation,
of important stocing full-resolution archival verdoos) and
experimental for describeng expersments i fall. An cxam-
parnmmefers,” ple for animal experiments is fo repoet the
source, species, strain, sex, age, busha
sod inbred sod strain characteristics for trassgenic animals. For cell
lines, one might repornt the soutce, authentication and mycoplasma
contamination status. The exstence of these guidchnes does not obw-
e the need for replication or tndependent vertficatson of rescarch
results, but should make it caster to perform such
Soce of the journab at the osecting had already had all or most of
these principles and gmdelines @ place. et the point i that a karge
namber of sciontific pournalls are standing together m ther comvc-
tion that reproducibility and transparency ase lmaporiant issoes. As
partoers 1o the reseasch enterprise in the conumunication ansd dis-
semimation of rescarch resalts, we want 10 do our part to raise the
standards for the benefit of sciemtists and of soacty. The hope is that
these pasdelmnes will be viewed not as onerous, but as part of the quality
costrol that justifies the pobiic trudt in wictwe. o




Principles and Guidelines for
Reporting Preclinical Research

* Rigorous statistical analysis

« Transparency in reporting
« Data and material sharing
« Consideration of refutations

* Consider establishing best
practice guidelines for:

 Antibodies
 Cell lines
 Animals

_<

Standards
Replicates
Statistics
Randomization
Blinding

Sample size
estimation
Inclusion/exclusion
criteria

http://www.nih.gov/about/reporting-preclinical-research.htm

i ,{(a m) National Institutes of Health



APPLICATION, REVIEW, AND
PROGRESS REPORT UPDATES
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Enhancing Reproducibility through
Rigor and Transparency

Rigor + Transparency ==  Reproducibility

\ } \ }
| |

Easy to measure Difficult to measure

Short-term focus to achieve long-term goal

i S/(C m National Institutes of Health



RPG Application and Review

Chemical Resources

: e Additional Contribute
: Section of Criterion :
Element of Rigor Abblication Score Review to Overall
PP Consideration | Impact?
Scientific Premise Significance NA Yes
Scientific Rigor Research Approach NA Yes
: : Strategy
Consideration of
Relevant Biological
Variables Such as RRaC )a VS
Sex
Aué?&%2?§;||oann?j§§ey N NA e No
Attachment Inadequate

F {(a m) National Institutes of Health
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Research Performance Progress
Reports (RPPR)

Reporting on rigor and transparency:

 Evaluate rigor for past year and upcoming yeatr,

* Prepare non-competing renewals for the next
competitive renewal, and

* Help NIH implement and evaluate the policy for both
current and new awards.

i ,{(a m National Institutes of Health
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TRAINING TO ENHANCE
REPRODUCIBILITY

i
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Training

* NIH will require a description of instruction in the design
and conduct of rigorous experiments.

* Institutional training
* Institutional career development
* Individual fellowships

« See NOT-OD-16-034

i ,{(a m National Institutes of Health
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http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-034.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-034.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-034.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-034.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-034.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-034.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-034.html
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c ‘ #@ https://www.nigms.nih.gov/training/pages/clearinghouse-for-training-modules-to-enhance-data-reproducibility.aspx *| B =

MNational Institute of
General Medical Sciences

Site Map | Staff Search | "W My Order

NIGMS Home Research Funding News & Meetings Science Education About NIGMS

NIGMS Home = Training, Workforce Development, & Diversity = Clearinghouse for Training Modules to Enhance Data Reproducibility

Clearinghouse for Training Modules to Enhance Data
Reproducibility

InJanuary 2014, MIH launched a series of initiatives to enhance rigor and reproducihility in research. As a part of this
initiative, MIGMS, along with nine other NIH institutes and centers, issued the funding opportunity announcement RFA-GM-
15-006 to develop, pilot and disseminate training modules to enhance data reproducibility. Graduate students, postdoctoral
fellows and early stage investigators are the primary audiences for these training modules.

For the henefit of the scientific community, we will be posting the products of these grants on this Web site as they become
available in the future.

In addition, we are sharing here a series of four training modules developed by NIH. These modules focus on integral
aspects of rigor and reproducibility in the research endeavor, such as bias, blinding and exclusion criteria. The modules are
not meant to be comprehensive, but rather are intended as a foundation to build on and a way to stimulate conversations,
which may be facilitated by the use ofthe accompanying discussion materials. Currently, the modules are being integrated
into NIH intramural training activities.

NIH Rigor and Reproducibility Training Modules

Introduction to the Modules [PDF, M0KE]

Module 1: Lack of Transparency

In orderto reproduce someone else's findings adequately, the experimental methods, rationale and
other perinent information must be accessible and understandable. This module highlights the need to
include all relevant details in publications to ensure that other studies are able to build upon the
research appropriately and accurately.

Lack of Transparency Discussion Material [FDF, 97 2KB]

Module 2: Blinding and Randomization
Sample blinding and randomization are key elements in reducing selection and other biases as well as

tew v i el s b et mml Facsbhi e T hie e ldiiles mrmmeemestbe e v by ey ot Bt el i en o ol

Share &= Print 2 E-mail

Related Information

Administrative Supplements to
MIGMS Predoctoral Training Grants

MIH Wehb Portal on Rigor and
Reproducibility

MIH Grants & Funding Web Site on
Rigor and Reproducibility in Grant
Applications

MIH Reproducibility Workshops
Cell Biology
Structural Biology
Genome Technology
Cell Culture Studies
Videocast [Day 1| Day 2]

16



Administrative Supplements for
Predoctoral Training in Rigor

“Graduate schools ‘mostly teach facts the first year,” said
Jon Lorsch, director of the National Institute of General

Medical Sciences at the NIH. ‘They should teach methods.™

-Harris, Richard. (2017). Rigor Mortis: How Sloppy Science Creates Worthless
Cures, Crushes Hope, and Wastes Billions. New York: Basic Books.

5 ,{(a m) National Institutes of Health
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https://www.nigms.nih.gov/training/instpredoc/Pages/projects-16-060.aspx

Site Map | Staff Search | '™ My Order
National Institute of

General Medical Sciences

NIGMS Home > Training, Workforce Development, & Diversity > Institutional Predoctoral Training Grants > Projects Funded Under PA-16-060

Projects Funded Under PA-16-060 K3 Share &= Print B4 E-mail

Listed below are the details of the projects funded under PA-16-060.

* Training in Experimental Rigor and Reproducibility

® Open Source Training in Computational Competence and Hands-on Data Analysis
* Expernimental Design, Biostatistics and Quantitative Analysis

* Fundamental Concepts of Study Design, Statistics and Informatics

* Ensuring Rigor and Reproducibility: A Team Based Approach

* Promotion of Strong Foundations in Research Design and Methods Towards Reproducible and Rigorous
Research

* Development of an Online Course on Statistical and Computational Tools for Reproducible Science
* |mproved Reagent Verification as a Means for Enhanced Research Reproducibility

* Expernimental Design, Biostatistics and Biological Vvariable Consideration

* Rigor and Reproducibility Training for Cellular and Molecular Medicine Research

* |ntegrating Concepts of Rigor, Repeatability and Reproducibility in Molecular Biclogy

* Training in Design of Research Methods for Reproducibility and Rigor

* Adoption of Good Research Practices

® |ntegrated Introduction to Biostatistics and Computation

T

S/é Training in Experimental Rigor and Reproducibility
s Principal Investigator: Christopher J. Chang, Ph D, University of California, Berkeley

,
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cu-on| https://grants.nih.gov/reproducibility/

Entire Site v || Search this Site Q

Grants & Funding

NIHs Central Resource for Grantz and Funding Information

National Institutes of Health

Office of Extramural Research

eRA | Glossary & Acronyms | FAQs | Help
HOME ABOUT GRANTS FUNDING POLICY & COMPLIANCE NEWS & EVENTS ABOUT OER

Home » Policy & Compliance » Rigor and Reproducibility

NIH Grants Policy Rigor and Reproducibility Related

Statement Resources
Notices of Policy Scientific rigor and transparency in conducting biomedical research is key to the successful
Changes application of knowledge toward improving health outcomes. The information provided on T
_ this website is designed to assist the extramural community in addressing rigor and ORWH Studying Sex
Compliance & - S
transparency in MIH grant applications and progress reports. to Strengthen Science
Oversight (54} &
Select Policy Topics On ThIS PaQEZ MIH Rigor and
+ e Goals Reproducibility &
s Guidance: Rigor and Reproducibility in Grant Applications MIGMS Training
s Resources Modules &
*+ News Intranet Resources on
* References Rigor and
Transparency E
Goals {NIH Staff Only)
The NIH strives to exemplify and promote the highest level of scientific integrity, public Cantact:

accountability, and social respensibility in the conduct of science. Updates to grant SRR e

applications instructions and review language are intended to:

s clarify long-standing expectations to ensure that MIH i1s funding the best and most
rigorous science,

s highlight the need for applicants to describe details that may have been previously
overlooked,

S

e » highlight the need for reviewers to consider such details in their reviews through
4 {(é I updated review language, and

“a, .. - .
s s minimize additional burden.

,
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Ongoing Evaluation

Program

* Needs Assessment
Development

Program

Implementation * Process Evaluation

Program * Outcomes
Outcomes Evaluation

5 S/(C m National Institutes of Health
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Instruction in the
Responsible Conduct of Research

Requirements:

« At least 8 contact hours

 Minimum of once every
four years

« Training at each career
stage

5 S/(C m National Institutes of Health
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Thank You!

reproducibility@nih.gov

5/6- m National Institutes of Health

“Great news from the science journal.
The want us to rethink our methodology,
but they love our results.”

22
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Scientific Premise 2

RESEARCH STRATEGY: SIGNIFICANCE

Describe the scientific premise for the proposed project,
Including consideration of the strengths and weaknesses of
published research or preliminary data crucial to the
support of your application.

SIGNIFICANCE - REVIEW QUESTION
Is there a strong scientific premise for the project?

i ,{(a m) National Institutes of Health 2



GUIDANCE G

« FAQSs on Scientific Premise

— Excerpt: “Scientific premise concerns the quality and strength of the
research used to form the basis for the proposed research question.
NIH expects applicants to describe the general strengths and
weaknesses of the prior research being cited by the applicant as
crucial to support the application.”

« Reviewer Guidance on Scientific Premise

— Excerpt: “A weak scientific premise, or the failure to address scientific
premise adequately, may affect criterion and overall impact scores.”

 Blog Post on Scientific Premise
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Scientific Rigor  g-+%=

RESEARCH STRATEGY: APPROACH

Describe the experimental design and methods proposed and
how they will achieve robust and unbiased results.

APPROACH - REVIEW QUESTIONS

Have the investigators presented strategies to ensure a robust
and unbiased approach, as appropriate for the work proposed?
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GUIDANCE B

« FAQOSs on Scientific Rigor

— Excerpt: “Scientific rigor is the strict application of the scientific
method to ensure robust and unbiased experimental design,
methodology, analysis, interpretation and reporting of results. This
includes full transparency in reporting experimental details so that
others may reproduce and extend the findings.”

« Reviewer Guidance on Scientific Rigor

— Excerpt: “The applicant should describe experimental controls, plans
to reduce bias (blinding, randomization, subject inclusions and
exclusion criteria, etc.), power analyses, and statistical methods, as
appropriate.”

 Blog Post on Scientific Rigor
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RESEARCH STRATEGY: APPROACH

Explain how relevant biological variables, such as sex, are factored into research
designs and analyses for studies in vertebrate animals and humans. For
example, strong justification from the scientific literature, preliminary data, or
other relevant considerations, must be provided for applications proposing to
study only one sex.

APPROACH - REVIEW QUESTION

Have the investigators presented adequate plans to address relevant biological
variables, such as sex, for studies in vertebrate animals or human subjects?
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FAQOs on Biological Variables

— Excerpt: “Addressing the influence of sex in biomedical research with
animals does not necessarily imply an increase in costs. Rather, well-
designed research either tests or controls for variables that might
iInfluence outcomes, and sex is one such variable among many that
must be considered to obtain valid results.”

Reviewer Guidance on Biological Variables

— Excerpt: “Ajustification is expected if the application proposes to study
one sex, for example in the case of a sex-specific condition or
phenomenon (e.g., ovarian or prostate cancer), acutely scare
resources, or sex-specific hypotheses when there are known
differences between males and females.”

SABV Flowchart
Blog Post on Biological Variables, and here, and here.
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Other Research Plan Sections - Instructions

If applicable to the proposed science, briefly describe methods to ensure the
identity and validity of key biological and/or chemical resources used in the
proposed studies. No more than one page is suggested.

Key biological and/or chemical resources are characterized as follows.

» Key biological and/or chemical resources may or may not be generated with
NIH funds and: 1) may differ from laboratory to laboratory or over time; 2)
may have qualities and/or qualifications that could influence the research
data; and 3) are integral to the proposed research. These include, but are not
limited to, cell lines, specialty chemicals, antibodies, and other biologics.

« Standard laboratory reagents that are not expected to vary do not need to be
Included in the plan. Examples are buffers and other common biologicals or
chemicals.

» See NIH's page on Rigor and Reproducibility for more information.
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Other Research Plan Sections - Review

For projects involving key biological and/or chemical resources,
reviewers will comment on the brief plans proposed for identifying and
ensuring the validity of those resources.
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« FAQOs on Authentication resouyces

— Excerpt: “The new application instructions and review language on
authentication of key biological and/or chemical resources are
intended for applications proposing use of established research
resources that should be authenticated prior to and during use.”

 Reviewer Guidance on Authentication

— Excerpt: “Reviewers will discuss the authentication plan after scoring;
comments on key resource authentication should not affect scores.”

 Blog Post on Authentication, and here, and here.
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RPPR

B.2 What was accomplished under these goals?

L —

Goals are equivalent to specific aims. In the response, emphasize the
approaches taken to ensure robust and unbiased results. Include the
significance of the findings to the scientific field.

B.6 What do you plan to do for the next reporting period to accomplish
the goals?

Include any important modifications to the original plans, including efforts
to ensure that the approach is scientifically rigorous and results are
robust and unbiased. Provide a scientific justification for any changes
Involving research with human subjects or vertebrate animals. A detailed
description of such changes must be provided under Section F.
Changes.
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« FAQOs on Progress Reports

— Excerpt: “Investigators will be directed to emphasize the approaches
taken to ensure robust and unbiased results, including any
developments affecting the proposed experimental design,
methodology, analysis and interpretation in the NIH Research
Performance Progress Report (RPPR). If sufficient information is not
provided in the progress report, program officials may request the
additional information needed to assess progress.”

« Training module for Program Officers (NIH-only)

— Excerpt: “During their review of scientific progress reports, program
staff should ensure that the research was conducted in accordance
with the updated policy on rigor and transparency.”
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