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“Por que la mayoria de los resultados de
investigaciones son incorrectos

: : o , John P. A. loannidis
Simulaciones matematicas muestran que en la mayoria

de los disenos de investigacion , es mas factible que los PLOS Medicine August 30, 2005
hallazgos no sean correctos.

Muchos estudios estan pobremente disenados y sesgados
hacia un resultado favorable a las ideas del investigador I I i i I !
Demasiadas variables medidas en estudios incrementan ' I l I [ |

la posibilidad de errores i i' i i, I-

Analisis estadisticos interpretan de manera inapropiada I
los procedimientos o la naturaleza de los datos l l I . l &
ENENi e
‘ ! B

Datos interpretados por sesgo personal

Los resultados pueden ser solo interpretaciones de los
sesgos prevalentes




Reproducibilidad- Repetitividad

= Repetitividad : Cuando el estudio original genera los mismos
hallazgos con el mismo observador, la misma tecnologia, los mismos
reactivos

= Reproducibilidad: Cuando el meta analisis de los grupos de datos
hecho por investigadores independientes da los mismos hallazgos

= Validacion : Cuando se mantiene la consistencia con datos de
laboratorio o clinicos o con mediciones predictivas

= Algunos estiman que solo el 22 al 32% de los estudios biomeédicos publicados
pueden ser validados. Otros hablan de porcentajes menores
= Joannidis J. How not to be wrong . New Scientist 2014, 22;32-33

= Joannidis J. Improving Validation Pratices in “ omics” Research.
Science 2011; 334: 1230-1232



Prevalence of Irreproducibility

Estudios sobre Prevalencia de Ensayos no Reproducibles
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Freedman LP, Cockburn IM, Simcoe TS (2015) The Economics of Reproducibility in Preclinical Research. PLoS Biol 13(6): e1002165.
doi:10.1371/journal.pbio.1002165
http://iournals.plos.org/plosbiology/article?id=info:doi/10.1371/journal.pbio.1002165
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Impacto Economico en Estudios Pre- clinicos No Reproducibles
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Estimated US Annual Preclinical
Research Spend

Freedman LP, Cockburn IM, Simcoe TS (2015) The Economics of Reproducibility in Preclinical Research. PLoS Biol 13(6): e1002165.
doi:10.1371/journal.pbio.1002165
http://journals.plos.org/plosbiology/article?id=info:d0i/10.1371/journal.pbio.1002165
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Table 1: Reproducibility of research findings

Preclinical research generates many secondary publications, even when
results cannot be reproduced.

From
Drug development: Raise standards for preclinical cancer research

C. Glenn Begley & Lee M. Ellis
Nature 483, 531-533 (29 March 2012) | doi:10.1038/483531a

« back to article

Table 1: Reproducibility of research findings
Preclinical research generates many secondary publications, even when results cannot be reproduced.

Journal impact Number of Mean number of citations of nhon-reproduced Mean number of citations of reproduced
factor articles articles’ articles

=20 21 248 (range 3—-800) 231 (range 82-519)

5-19 32 169 (range 6-1.909) 13 (range 3-24)

Results from ten-year retrospective analysis of experiments performed prospectively. The term 'non-reproduced’' was assigned on the basis of
findings not being sufficiently robust to drive a drug-development programme.

"Source of citations: Google Scholar, May 2011.
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More than 70% of researchers have tried and failed to reproduce another scientist's experiments. T
and more than half have failed to reproduce their own experiments. Those are some of the telling Baker, M IS there a reproduc1b111ty
figures that emerged from Nature's survey of 1.576 researchers who took a brief online crisis. Nature VOI 533, 2016
questionnaire on reproducibility in research.

The data reveal sometimes-contradictory attitudes towards reproducibility. Although 52% of those
surveyed agree that there is a significant 'crisis' of reproducibility, less than 31% think that failure to
reproduce published results means that the result is probably wrong. and most say that they still
trust the published literature.

IS THERE A REPRODUCIBILITY CRISIS?

7% 52%
Don’t know Yes, a significant crisis
3% I |
No, there is no i
crisis —

1,976

researchers
surveyed

38%
Yes, a slight

crisis

enamre
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Figure 1: Threats to reproducible science.

Publish and/or Generate and
conduct next experiment specify hypothesis

Publication bias Failure to control for bias

Interpret results Design study
P-hacking Low statistical power
Analyse data and Conduct study and
test hypothesis collect data
P-hacking Poor quality control

An idealized version of the hypothetico-deductive model of the scientific method is shown.
Various potential threats to this model exist (indicated in red), including lack of replication®,
hypothesizing after the results are known (HARKing)”, poor study design, low statistical
power?, analytical flexibility®*, P-hacking®, publication bias® and lack of data sharing®.
Together these will serve to undermine the robustness of published research, and may also

impact on the ability of science to self-correct.

nature

human behaviour

A manifesto for reproducible science

Marcus R. Munafo®® Brian A. Nosek, Dorothy V. M. Bishop, Katherine S. Button, Christopher D.
Chambers, Nathalie Percie du Sert, Uri Simonsohn, Eric-Jan Wagenmakers, Jennifer J. Ware & John

P. A. loannidis

Nature Human Behaviour 1, Published online: 10 January 2017
Article number: 0021 (2017)
d0i:10.1038/541562-016-0021



Why Scientific Studies Are So Often Wrong: The Streetlight Effect

FROM THE JULY-AUGUST 2010 ISSUE

Why Scientific Studies Are So Often
Wrong: The Streetlight Effect

Researchers tend to look for answers where the looking is
good, rather than where the answers are likely to be hiding.

By David H. Freedman | Friday, December 10, 2010
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Box 1: Recommendations: Improving the reliability of preclinical cancer studies

From
Drug development: Raise standards for preclinical cancer research

C. Glenn Begley & Lee M. Ellis
Nature 483. 531-533 (29 March 2012) | doi:10.1038/483531a

Box 1: Recommendations: Improving the reliability of preclinical cancer studies

We recommend the following steps to change the culture of oncology research and improve the relevance of translational studies:

« There must be more opportunities to present negative data. It should be the expectation that negative preclinical data will be presented at
conferences and in publications. Preclinical investigators should be required to report all findings. regardless of the outcome. To facilitate
this, funding agencies, reviewers and journal editors must agree that negative data can be just as informative as positive data.

« Journal editors must play an active part in initiating a cultural change. There must be mechanisms to report negative data that are
accessible through PubMed or other search engines. There should be links to journal articles in which investigators have reported
alternative findings to those in an initial (sometimes considered landmark) publication. One suggestion is to include 'tags' that report
whether the key findings of a seminal paper were confirmed.

- There should be transparent opportunities for trainees. technicians and colleagues to discuss and report troubling or unethical behaviours
without fearing adverse conseguences.

« Greater dialogue should be encouraged between physicians, scientists. patient advocates and patients. Scientists benefit from learning
about clinical reality. Physicians need better knowledge of the challenges and limitations of preclinical studies. Both groups benefit from
improved understanding of patients' concerns.

« Institutions and committees should give more credit for teaching and mentoring: relying solely on publications in top-tier journals as the
benchmark for promotion or grant funding can be misleading. and does not recognize the valuable contributions of great mentors.
educators and administrators.

« Funding organizations must recognize and embrace the need for new cancer-research tools and assist in their development. and in
providing greater community access to those tools. Examples include support for establishing large cancer cell-line collections with easy
investigator access (a simple. universal material-transfer agreement); capabilities for genetic characterization of newly derived tumour cell
lines and xenografts; identification of patient selection biomarkers: and generation of more robust. predictive tumour models. C.G.B. and
L.M.E.



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™”.
Asleaders 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-

1 1

shorter term, however, the checks and
balances that once ensured scientific fidelity
have been hobbled. This has compromised
the ability of today’s researchers to reproduce
others’ findings.

Let’s be clear: with rare exceptions, we
have no evidence to suggest that irreproduc-
ibility is caused by scientific misconduct. In
2011, the Office of Research Integrity of the
US Department of Health and Human Ser-

1 1A 1 Iin o

that insist on data access.

PRECLINICAL PROBLEMS

Reproducibility is potentiallya problem inall
scientific disciplines. However, human clini-
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’.

Preclinical research, especially work that
uses animal models', seems to be the area
that is currently most susceptible to repro-
ducibility issues. Many of these failures have
simple and practical explanations: different
animal strains, different lab environments or
subtle changes in protocol. Some irreproduc-

T 8 a1 1

Nature 505, 612-613 (30
January 2014)
doi:10.1038/505612a
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Table1 | A manifesto for reproducible science.

Theme Proposal Examples of initiatives/potential solutions Stakeholder(s)
(extent of current adoption)
Methods Protecting against cognitive biases All of the initiatives listed below (* to ****) 4 5
Blinding (**)
Improving methodological training Rigorous training in statistics and research methods for I F
future researchers (*)
Rigorous continuing education in statistics and methods for
researchers (*)
Independent methodological support Involvement of methodologists in research (**) F
Independent oversight (*)
Collaboration and team science Multi-site studies/distributed data collection (*) I F
Team-science consortia (*)
Reporting and Promoting study pre-registration Registered Reports (*) JF
dissemination Open Science Framework (*)
Improving the quality of reporting Use of reporting checklists (**) J

Protocol checklists (*)

Protecting against conflicts of interest Disclosure of conflicts of interest (***) J
Exclusion/containment of financial and non-financial
conflicts of interest (*)

Reproducibility Encouraging transparency and open Open data, materials, software and soon (* to **) JER
science Pre-registration (**** for clinical trials, * for other studies) A lllanifesto for reprodll(\ible Sciell(\e
Evaluation Diversifying peer review Preprints (* in biomedical/behavioural sciences, J ’ ‘

**** in physical sciences)
Pre- and post-publication peer review, for example, Publons,
PubMed Commons (*)

Marcus R. Munafo™ Brian A. Nosek, Dorothy V. M. Bishop, Katherine S. Button, Christopher D.

Chambers, Nathalie Percie du Sert, Uri Simonsohn, Eric-Jan Wagenmakers, Jennifer J. Ware & John

P. A. loannidis
Incentives Rewarding open and reproducible Badges (*) 2 i 2
practices Registered Reports (*)
Transparency and Openness Promotion guidelines (*) Nature Human Behaviour 1, Published online: 10 January 2017
Funding replication studies (*) Article number: 0021 (2017)
Open science practices in hiring and promotion (*) doi:10.1038/541562-016-0021

Estimated extent of current adoption: *, <5%; **, 5-30%; ***, 30-60%,; ****, >60%. Abbreviations for key stakeholders: J, journals/publishers; F, funders; |, Institutions; R, regulators.



“Seamos claros: Excepto casos puntuales,
no tenemos evidencia para sugerir que los
problemas de irreproducibilidad son
causados por mala conducta cientifica. "

Francis Collins MD, PhD.
Director de los Institutos de Salud de los EE UU


http://en.wikipedia.org/wiki/Francis_Collins

