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An important paradigm in biomedi-
cal research is that the results of pre-
clinical animal models should predict
the outcome of subsequent human ran-
domized trials. In 2006, we reported
that 37% of highly cited animal
studies (across all domains) translated
at the level of human randomized tri-
als." No such estimate is available
exclusively for cardiovascular medi-
cine.

All data are available from the
authors upon request. We searched
MEDLINE (Supplementary Table 1) to
identify cardiovascular animal models
studying the efficacy of any interven-
tion for any cardiovascular condition
and published in the year 2010 (to
allow for 10 years of subsequent trans-
lation to human trials). To be eligible,
each animal study had to show evi-
dence of benefit for an intervention for
cardiovascular disease. For each animal
study, we conducted a separate litera-
ture search to identify analogous human
randomized trials in MEDLINE,
EMBASE, Cochrane Library, NIH
Clinical Trials, and Web of Science. If
at least one positive trial was available,
translation was deemed “positive.”
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Our literature search identified a
total of 121 animal studies published
in 78 different journals (Supplemen-
tary Figure). The median length of
follow-up for animal experiments
was 21 days (interquartile range 2 to
56). The median number of experi-
mental animals used was 29 (inter-
quartile range 19 to 53). Most studies
had major methodological deficien-
cies including lack of randomization,
lack of blinding and failure to report
sample size calculations (Figure 1).
Overall, translation was positive for
25 studies (20.7%; Supplementary
Table 2). Neurovascular disease
models were predictive of a lack of
translation (odds ratio 0.08, 95% con-
fidence interval 0.01 to 0.59).

In summary, 21% of positive cardio-
vascular animal studies were replicated
in subsequent human randomized trials.
Although lower than the estimate
reported for highly cited animal stud-
ies across all domains, if the intent of
preclinical research is to identify
potentially effective candidate thera-
pies for subsequent testing in humans,
this proportion still reflects a substan-
tial level of translation. Moreover,
animal research may have other pur-
poses, including delineation of disease
pathways and assessment of therapeu-
tic toxicity prior to human testing.
Lack of success in replicating
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neurovascular models in humans has
been previously reported and remains
problematic.”
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Supplementary materials

Supplementary material associated
with this article can be found in the
online version at https://doi.org/
10.1016/j.amjcard.2020.10.027.
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Figure 1. Methodological quality indicators in cardiovascular animal studies (n=121).
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