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Public calls for transition towards animal free drug development are inevitable, mainly as a 

result of failure (51-66%) in general and even more (>90%) for Alzheimer’s disease models 

to translate animal model outcomes into clinically informative data [1-3]. This has led to the 

question whether animal models are still useful and necessary to evaluate the efficacy of new 

drugs. 

 

Aim 

The aim of this study is to retrospectively evaluate clinical trial phase II or III and animal 

models with therapeutic interventions on cognitive outcomes for Alzheimer’s disease on their 

predictive value for clinical outcome. Data will be added to a public registry.  

 

Method 

Binary evaluation of cognitive outcomes, as reported by the authors and available in the 

public domain, of drugs in phase II or III clinical trials and the corresponding animal models 

of efficacy they were tested in. All included animal studies were analyzed for compliance to 

the ARRIVE guidelines [4] on 21 different aspects. 

 

Results/Conclusion 

The included studies, published between 1990-2018, were all assessed by an animal ethical 

committee and results were published in peer-reviewed journals. Despite the introduction of 

reporting guidelines such as ARRIVE and PREPARE [5], none of the included studies were 

full compliant, with less than a 50% level of compliance within the individual studies 

Furthermore, both methods and interpretation of cognition within and between species is not 

harmonized, leading to sub-optimal datasets. The reporting of animal studies has therefore not 

improved and continues the cycle of poor reproducibility. As for the external validity, in 

models for Alzheimer’s disease cognitive impairment was induced in different species either 

spontaneously (e.g. aging or spontaneous mutation), experimentally (e.g. chemical, biological 

or physical) or by genetic modification (mainly transgenic mouse models). Within these 

domains 58 different animal models were reported: 9 spontaneous models, 32 experimentally 

induced models and 17 genetically modified models. Only 6 models were tested with more 

than 3 interventions and at least 2 drug classes: induced experimental models IE-rn-AlCl3 

(aluminum chloride induced model in the rat) and IE-rn-STZ (streptozotocin induced model 

in the rat) and genetically modified models: GM-mm-3xTgAD, GM-mm-APP/PS1, GM-mm-

APP23 and GM-mm-Tg2576 in (aged) mice with genetic alterations in different Amyloidβ 

related genes. These models were evaluated for predictive value for the clinical outcome. The 

analysis thus far suggests that the experimentally induced models yield high false positive 

outcomes. This may be due to the fact that the induction of cognitive impairment is acute 

(direct administration into the brain) and treatment starting shortly thereafter. Analysis of the 

genetically induced models is less clear. This may be due to the fact that these mice were 



developed Amyloidβ-hypothesis based, which seems not the only factor involved in 

Alzheimer’s disease related cognitive decline. 

Summarizing: for drug development we suggest GM-mm-3xTgAD model as best and IE-rn-

AlCl3, IE-rn-STZ and GM-mm-APP23 as least predictive models. 
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