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Translation: Case Study in
Failure

The perception that basic research has failed to meet its
full promise in improving health has been widely dis-
cussed.!™ In one recent analysis, less than 30% of 101
major scientific discoveries with therapeutic potential
made it into clinical trials over a 20-year period, and
less than 5% resulted in a licensed clinical therapy.®
Despite a doubling in the National Institutes of Health
(NIH) budget, the number of promising novel agents
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entering clinical trials is not increasing.” For neurology,
the trend is particularly worrisome, with a dramatic de-
crease in the number of drugs approved for neurolog-
ical indications by the Food and Drug Administration,
from a high of 17 in 1997 to only 3 in 2004 (Fig).lo
Yes, pace of advancement in understanding basic
mechanisms has been exciting and fundamental re-
search is essential to developing new therapies. How-
ever, for many clinicians and the public, the real value
of scientific research is captured when discoveries are
translated into new therapies. In fact, the mission of
the NIH is “... to uncover new knowledge that will
lead to better health for everyone.”'' How can we as-
sure that this happens as efficiently as possible?

Ischemic stroke is a case study in failed translation.
Understanding of the basic mechanisms of ischemic
brain injury has advanced at an impressive rate.'”> Elu-
cidation of the complex cascade of thrombosis, excito-
toxicity, calcium influx, free radical formation, apopto-
sis, and inflammation represents a major scientific
achievement. Based on these discoveries, many agents
have been developed and tested in animals. Results in
animals have often been encouraging, with drastic re-
ductions in infarct volumes for some agents in some
models. However, results in clinical trials have been
disappointing. Of more than 100 agents tested in clin-
ical trials, only one has been approved for clinical use,
tissue plasminogen activator.

In this issue of the Annals, O’Collins and colleagues
systematically address the connection between results of
studies in animals and selection of agents for testing in
patients with or at risk for ischemic stroke.'? They ask
the question, have the correct agents been chosen to
take forward to clinical trials? Their review of the lit-
erature identified 1,026 agents studied in animals with
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a 25% average reduction in infarct volume in various
animal models. Those taken to clinical trials showed no
greater reduction in infarct volume in animals com-
pared with those not taken to clinical trials. Thus,
there was no evidence that more promising agents were
taken into clinical trials.

As the authors acknowledge, their analysis has several
limitations, and these may have led to the appearance of
greater arbitrariness in the selection of agents for clinical
trials. First, the methods they used to identify animal
studies in the literature were incomplete. They certainly
missed some published studies. Second, results of nega-
tive animal studies may never have been published. An
investigator studying a group of agents may not bother
to seck publication of negative results, particularly given
the bias against their publication by journal reviewers
and editors. Third, much industry research is unpub-
lished. Industry scientists are not necessarily motivated
or even permitted to publish, so we do not know how
well studied proprietary agents are. Finally, planning
clinical trials takes years, with one analysis showing a
median delay of 7 years between publication of major
initial scientific findings, often in animal models, and
the first relevant randomized trial.> Many of the neuro-
protective agents have been tested only in the last few
years, and it is not realistic to expect results to have led
to clinical trials in this time frame. The end result of all
these limitations is noise in the analysis, and this noise
could obscure a real association between results in ani-
mals and further testing in humans.

In spite of its limitations, the study of O’Collins and
colleagues is very important. Specifically, the study
may be useful for stroke researchers. It may be helpful
in identifying the most promising agents to test in the
next clinical trial and in showing where animal research
is lacking or unsupportive. More broadly, the study is
important as a demonstration of the potential utility of
applying rigorous methods to studying research. As sci-
entists, we should demand vigilant introspection into
our methods, not just for individual studies but also
between studies. Only with careful study of the pro-
cesses of scientific discovery and translation will we
identify potential problems and address them. A careful
study of translation of basic science findings to thera-
pies may allow us to consolidate knowledge and pro-
cess it in much more useful ways. In clinical medicine,
a similar move from traditional subject reviews to
meta-analysis has improved the quality of evidence for
practitioners. Why shouldn’c the same be done for
translational research?

Introspection into the science of science is rare.
Thirty years after its publication, for example, an anal-
ysis of research contributing to major medical advances
remains a frequent citation in support of funding for
basic science even though it is now 30 years old” and
has been widely criticized.'*'> There are many ques-
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tions that could be answered with careful objective
analysis. Is current allocation of resources to transla-
tional research appropriate? Is peer review working?
Are research funds distributed reasonably and equitably
across diseases? Has society seen a return on the re-
search investment? These are the sorts of questions that
should be addressed as rigorously and as scientifically as
possible. With the huge public investment in medical
research, if we do not address these questions ourselves,
politicians will do it for us,"® and we may not be so
pleased with the outcome. Science must be used to ad-
dress its own policy and funding.

S. Claiborne Johnston, MD, PhD

Department of Neurology University of California San
Francisco, CA
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