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A critical challenge or exciting emerging opportunity in biomedical/behavioral
research

The past two decades have brought to light many obstacles in scientific research,
including both the “reproducibility crisis” and failures in the translation of research
findings to the clinical setting. Depending on the metrics used, basic and preclinical
research fail to lead to human benefit between 90 and 95 percent of the time,
representing an enormous inefficiency of resources and a failure to meet the needs of
patients and their families in a timely manner. In some areas of disease research, such
as neurodegenerative diseases, sepsis, and stroke, the failure of new drugs to provide a
significant clinical benefit to patients is at or near 100 percent.

Societal concern over the use of non-human animals in biomedical research has also
grown consistently over the years, with the public’s acceptance of this practice
predicated on the expectation of resulting societal benefit. Most scientists and non-
scientists alike would disagree with the use of animals—particularly for harmful and/or
invasive experiments—if the research were not expected to generate results that are
useful to advance human health. Most taxpayers would not agree to have their hard-
earned wages earmarked for this purpose.

There are several ways in which experiments using animals may contribute to the low
reproducibility and translatability of biomedical and behavioral research. These factors
have been reviewed elsewhere (see Hooijmans and Ritskes-Hoitinga 2013) and include
1) fundamental biological differences between species, 2) poor methodological quality,
3) preclinical vs. clinical design differences, 4) poor reporting, and 5) publication bias.

There are ways by which animal models or particular types of animal experiments could
be rigorously and objectively assessed to determine which combination of the above
factors is contributing to their low rates of reproducibility and translational success.
However, there has been no concerted effort on the part of U.S. funding agencies to
conduct or commission these types of analyses, even in disease areas that are
recognized as the most problematic and even when these agencies are allocating
billions in taxpayer funding to these disease models.



Addressing this crisis requires funding agencies to step back and assess—with great
care and accuracy—the sources of inefficiencies. Systematic reviews provide a method
for doing this.
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Resources, tools, or knowledge that are needed to address the important
challenge or opportunity

According to the Cochrane Library, systematic reviews (SRs) “identify, appraise and
synthesize all the empirical evidence that meets pre-specified eligibility criteria to
answer a specific research question. Researchers conducting SRs use explicit,
systematic methods that are selected with a view aimed at minimizing bias, to produce
more reliable findings to inform decision making.” A new Preclinical Systematic Review
Collaboratory (PSRC), supported by the NIH Common Fund, would provide the NIH and
other federal funding agencies with clear evidence on which they could reliably base
future policy and funding decisions and improve the agency’s return on investment.

The PSRC could support the execution of SRs at two levels. First, the PSRC could
convene or commission an unbiased team to conduct SRs to assess the effectiveness
of the preclinical and translational research models being used by NIH intramural and
extramural researchers. These SRs would assess whether the methods are fit-for-
purpose by including information on past translation of the research model and the
return-on-investment received by the public for the results of experiments using such
models. They could also assess the costs of the model, including the harms
experienced by animals, where applicable. These SRs could measure the quality of the
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research in terms of design and reporting. Second, the PSRC could develop best
practices and training modules to aid researchers in designing and performing their own
SRs and provide funding for them to do so, as SR training is beneficial for study quality
and knowledge transfer.

NIH already supports the concept that SRs should be used to guide funding decisions.
NIH is a member of the Ensuring Value in Research Funders’ Forum (EVIiR). EViR
states as its second guiding principle, “Research should only be funded if set in the
context of one or more existing systematic reviews of what is already known or an
otherwise robust demonstration of a research gap.” It explains, “This is important
because new research not set in the context of what is already known leads to
unnecessary duplication, studies that cannot change decision making (e.g. will not
change the meta analysis), or inappropriate design (e.g. inappropriate outcome
measures, incorrect prevalence assumptions, failure to learn from past previous
studies).” To apply this principle, EVIiR says that funders must “[rJoutinely assess
whether an adequate review has been done and whether the results of that review
support the case for further clinical or preclinical research.”

When established, the PSRC will create valuable new data on model efficacy that will
be accessible to all NIH institutes as well as the larger research community. PSRC
deliverables will guide funding decisions to improve efficiency and the translatability of
NIH-supported research findings into prevention and therapies, helping NIH to realize its
goals of protecting and improving health, ensuring a high return on the public’'s
investment in research, and promoting the highest level of scientific integrity.

Supporting Resources:

https://www.cochrane.org/our-evidence/what-are-systematic-reviews

https://www.syrcle.network/

http://www.dcn.ed.ac.uk/camarades/default.htm

https://evir.org/our-principles/applying-the-principles/#principle2

https://www.elsevier.com/connect/authors-update/why-systematic-reviews-matter

Menon, et al. 2021: https://doi.org/10.1371/journal.pone.0260619

Ritskes-Hoitinga and Pound, 2022: https://doi.org/10.1177/01410768221093551

Russell, et al. 2022: http://dx.doi.org/10.1136/bmjos-2021-100219
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Scientific advancements or other factors that make addressing the important
challenge or opportunity particularly timely

The quality and quantity of in vitro, in silico, and human imaging tools for conducting
non-animal, human biology-based research have increased dramatically in recent
years. Studies consistently show that these methodologies are better at modeling
human diseases and human responses to drugs than experiments on animals are. For
example, a human liver-on-a-chip “was able to correctly identify 87% the tested drugs
that caused drug-induced liver injury in patients despite passing animal testing
evaluations. These drugs that initially passed animal testing evaluations ultimately
caused nearly 250 deaths and 10 liver transplants” (Ewart, et al. 2022).

With technology now available to replace many uses of animals in biomedical and
behavioral research, it is paramount that this transition begins in the most evidence-
based way, first replacing experiments on animals that have particularly low
translational value (as would be determined by the work of the proposed Common Fund
Preclinical Systematic Review Collaboratory (PSRC)).

Additionally, the PSRC would be a way by which NIH can respond to the increase in
requests from Congress and the public for the agency to better examine its support of
and use of animal-based research.
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