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Preregistered multi-site preclinical randomized controlled trials:
the beginning of a new day in reverse translational science?
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Despite significant developments in basic neuroscience and
pharmacology of alcohol use disorder (AUD), no new medications
have been approved for AUD in the past two decades. While there
is no single reason for what is often referred to as the ‘valley of
death’ in medication development, this challenge requires novel,
creative approaches. It is not unusual for a medication tested in
animal models of excessive alcohol use to show a positive result,
which is then confirmed in initial small human studies. However,
multi-site randomized controlled trials (RCTs) often fail to
demonstrate medication efficacy. One key question is how to
predict early on whether a medication is likely to show efficacy in
multi-site RCTs, so that medication development can be faster and
more cost-effective. Despite the discovery of several hundred
pharmacological compounds that suppress alcohol-related beha-
viors in laboratory rodents, the number of approved pharma-
cotherapies can be counted on one hand.
In a recent paper in Neuropsychopharmacology, Meinhardt and

colleagues [1] propose a new medication development approach
based on a pre-registered multi-site preclinical RCT (preRCT). They
tested ketamine and R-ketamine using the alcohol deprivation
effect model in Wistar rats across three European research centers.
The alcohol deprivation effect refers to the temporary increase in
alcohol intake after a period of abstinence. The authors showed
that ketamine decreased alcohol relapse-like drinking. The authors
follow up on the initial findings with post-hoc follow-up
experiments in which they compared the ketamine’s results to
historical published data testing the FDA-approved acamprosate
in the alcohol deprivation effect model.
There are many strengths to the innovative approach of

Meinhardt and colleagues [1]. Among these, we would like to
highlight two key aspects. The first is the pre-registration. The
distinction between postdiction and prediction is critically
important in biomedical research, as it is key to improving
transparency and credibility of research findings, and to reducing
bias and lack of replication [2]. While pre-registration is now
common in clinical research, it is still largely absent in preclinical
research. This was not always the case in clinical research, but pre-
registration is now widely accepted, routinely implemented, and
even mandated by several regulatory bodies. Making pre-
registration the norm in preclinical research will be crucial to
improving transparency, rigor, and reproducibility [2].
Another strength of Meinhardt et al.’s study [1] is their effort to

conduct most of the experiments as a coordinated multi-site effort

across three sites (Germany, Italy, France). This is an important
novelty of their work, leading to additional strengths, such as use
of large sample sizes and having multiple investigators and labs
adopting the same shared and rigorous experimental designs and
procedures. This approach is rarely used in preclinical research but
is highly translational, as large multi-site clinical RCTs are often
required by regulatory agencies.
As always, the question is: What next? Several future directions

could be considered in conducting pre-registered multi-site
preRCTs. We will briefly discuss four examples below. First, it will
be important to standardize alcohol parameters across sites as
much as possible, including ensuring consistent and comparable
baseline intake of pharmacologically relevant amounts of alcohol.
This approach mirrors the use of baseline alcohol drinking levels
as inclusion criteria in clinical RCTs. This should be coupled with
the use of blood alcohol concentrations and/or other biomarkers
of alcohol consumption.
Another aspect in human RCTs is the heterogeneity of patients

enrolled in clinical trials. One way to address this challenge in
preclinical studies is to use strains of rodents that are not genetically
homogeneous. For example, a recent study by Khun and colleagues
[3] used heterogeneous stock rats across two sites (USA and Italy) to
study extended access heroin self-administration and relapse. They
distinguished between vulnerable and resilient rats, and among the
vulnerable ones, they further identified subpopulations with distinct
opioid-related behaviors [3].
Third, preclinical studies should ideally examine more than one

alcohol-related behavior. The alcohol-related behaviors investi-
gated in preclinical pharmacological studies tend to model or
mimic single, limited aspects of a complex human disease like
AUD. For example, the alcohol deprivation effect model examines
relapse to alcohol drinking, as in Meinhardt and colleagues [1], the
drinking-in-the-dark binge-like drinking model mimics human
binge drinking up to alcohol intoxication [4], and so on. Expanding
experimental procedures in multi-site preRCTs would provide
more insights into translational potential and better align preRCTs
with human RCTs, where multiple alcohol-related behaviors are
typically investigated as part of the a priori primary and secondary
outcomes.
Lastly, a fourth important challenge, as pointed out by

Meinhardt and colleagues [1], is the often-large placebo effect in
multi-site clinical RCTs and how to account for this in multi-site
preRCTs. The placebo response varies considerably across RCTs
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and across sites within the same RCT, and it is negatively
correlated with treatment effect size [5]. This factor will need to be
considered in future preRCTs, although the question remains how.
In conclusion, the work by Meinhardt and colleagues [1] is a

valuable and important contribution to the addiction literature,
offering ideas for novel and exciting future directions. Further-
more, this work serves as a crucial reminder of the importance of
expanding clinically inspired reverse translational approaches to
develop new, effective treatments for individuals with alcohol and
substance use disorders.
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