
Supplementary Table 2: Translational assessment of interventions for neurological diseases.
	Disease/condition
	Intervention
	Study
	Animal studies
	Human studies
	Summary

	Stroke
	Aerobic exercise
	Austin, 2014 [1] 
	47
	0
	Forced exercise was beneficial in animal models of stroke. No human studies identified, but discussion about timing and endurance of exercise therapy in stroke patients.

	Stroke
	Dose articulation studies
	Dalton, 2021 [2]
	3
	39
	Most studies reported an efficacy outcome; however, only 65% reported dose and 45% reported safety. Most studies were at high risk of bias, and the mean percentage reporting of intervention description and quality was 61% and 67%, respectively.

	Stroke
	Remote ischemic conditioning
	Hansen, 2021 [3]
	22
	8
	Non-clinically relevant methodological approaches in animals, e.g., ischemic conditioning prior to an ischemic insult which is not relevant for stroke. Poor reporting and high risk of bias, mostly for animal studies. Multiple other discrepancies in the design and performance of conditioning which could pose barriers for successful translation, e.g., animal hindlimbs versus human fore-limb conditioning; anesthetic use in animal experiments versus no anesthesia in humans; lack of relevant comorbidities in animas.

	Stroke
	Mesenchymal stem cells
	Lalu, 2020 [4]
	76
	11
	Citation analysis: Animal studies were rarely cited in human studies. Mostly positive animal studies. One randomized controlled phase 2 trials in humans negative. 

	Stroke
	S-Nitrosoglutathione
	Liu, 2020 [5]
	6
	4
	S-Nitrosoglutathione in stroke with positive animal and human studies.

	Stroke
	Glucagon-like peptide-1 receptor agonists
	Maskery, 2021 [6]
	35
	22
	Glucagon-like peptide-1 receptor agonists for stroke with positive animal studies and favorable preliminary observations in humans.

	Stroke
	Melatonin
	Ramos, 2020 [7]
	41
	6
	Melatonin with positive impact on stroke in animals, in humans less clear. Doses very low in humans (compared to animals)

	Stroke
	A comprehensive list of drugs for acute ischemic stroke
	Schmidt-Pogoda, 2020 [8]
	209
	125
	Large scale systematic review and meta-analysis assessed preclinical-to-clinical development of 37 treatments for acute ischemic stroke, including 50 phase 3 clinical trials, 75 early clinical trials, and 209 animal studies. There was a stepwise decline in efficacy from animal studies to early clinical studies to phase 3 clinical studies, which was explained by lack of rigour of preclinical studies (i.e., lack of randomization and blinding), differences in study design such as using different outcomes, as well as low power of animal studies and early clinical trials.

	Intracerebral hemorrhage
	Hypothermia
	Baker, 2021 [9]
	21
	5
	Hypothermia showed higher effect sizes after bleeding in animals compared to humans. Also, humans undergo delayed and longer cooling periods compared to animals.

	Subarachnoid hemorrhage
	Comprehensive list of drugs for vasospasms
	Zoerle, 2012 [10]
	70
	NA
	Pharmacological strategies to treat vasospasms after subarachnoid hemorrhage. 70 papers comprising 74 comparisons. Some drugs were effective in some species and other drugs in other species. Considering animal studies individually, 55% were concordant with human trials. The only significant predictor of translational success was the day of vasospasm assessment, i.e., studies where vasospasms were assessed 3 days after subarachnoid hemorrhage were more concordant with human trials. This SR showed that drugs that are effective at reducing vasospasms in animal models of subarachnoid hemorrhage were in some cases also effective in humans. Publication bias might overestimate the true effect. Poor quality of many animal studies.

	Multiple sclerosis
	Neuroprotective/neuroregenerative strategies
	Allanach, 2021 [11]
	250
	19
	Drug therapies were more easily translated to human trials compared to other intervention types such as exercise or diet regimens, likely due to more complex trial designs required for such therapies.

	Multiple sclerosis
	Probiotics
	Blais, 2021 [12]
	31
	6
	Probiotics with higher effect sizes in animals compared to humas. Putative reasons: human trials underpowered and confounded (e.g., through lifestyle) and animal studies with broader outcome measures.

	Multiple sclerosis
	Remyelination promoting therapies
	Hooijmans, 2019 [13]
	103
	25
	28% of preclinically tested therapies for remyelination reached a clinical trial for MS.

	Multiple sclerosis
	4-aminopyridine
	Jensen, 2014 [14]
	16
	19
	4-Aminopyridine for MS with consistent results between animal and human studies.

	Multiple sclerosis
	Over-the-counter anti-oxidants
	Plemel, 2015 [15]
	NA
	NA
	Antioxidant therapy: application different - humans oral, animal intraperitoneally/subcutaneously. Antioxidant therapy was tolerated in animals and humans. Some antioxidants successfully tested in animals. Other antioxidants tested in humans with mixed results.

	Alzheimer's disease
	Ketogenic diet
	Lilamand, 2020 [16]
	11
	11
	Ketogenic diet improved cognition in animals and humans.

	Alzheimer's disease
	Stem cells
	Salem, 2016 [17]
	65
	13
	Stem cells with positive effects in animals but questionable effect in humans. Stem cells for Alzheimers disease with different anatomy, pathophysiology, and microenvironments between animals and humans as reasons for translational failure.

	Alzheimer's disease
	Curcumin
	Voulgaropoulou, 2019 [18]
	32
	5
	Methodological discrepancies between animal and human studies making a direct comparison difficult. However, none of the studies have reached Phase III in clinical trials, suggesting that curcumin has not fully met expectations.

	Alzheimer's disease
	Epigallocatechin-3-gallate
	Zhang, 2020 [19]
	17
	105
	ECGC with mostly positive effects in animal studies, but only 1/3 studies in Down syndrome with positive effects in humans

	Parkinson's disease
	Probiotics
	Leta, 2021 [20]
	12
	5
	Probiotics with beneficial effects on glucose levels, inflammation, motor and non-motor function in animals and humans. Only anti-oxidative in animals.

	Parkinson's disease
	Exercise
	Murray, 2014 [21]
	6
	8
	Exercise with beneficial effect on cognition in animals and humans.

	Neurodegeneration/brain development
	Iron
	Agrawal, 2017 [22]
	34
	14
	Iron with adverse effects in animal studies. Human studies did not assess high iron intakes. Dosing was comparable between preclinical and clinical studies.

	Cognitive decline
	Resveratrol
	Khorshidi, 2021 [23]
	31
	12
	Resveratrol showed beneficial effects on cognition in animal studies but not in human trials. Excessive doses for animals compared to humans (i.e., up to 1g/kg body weight for animals would correspond to 75 g/kg body weight for humans).

	Dementia
	Proteostasis modulators
	Heard, 2018 [24]
	38
	9
	Proteostasis inhibitors show beneficial effects on cognition in both animals and humans.

	Dementia
	Metformin
	Kioussis, 2021 [25]
	91
	23
	Metformin with modest cognitive benefits in animal models of dementia, but no such effects in humans.

	Epilepsy
	Branched-chain amino acids
	Gruenbaum, 2019 [26]
	10
	1
	Branched-chain amino acids with anticonvulsant effect in animals and humans (only 1 study).

	Epilepsy
	Mesenchymal stem cells
	Ramos, 2022 [27]
	11
	4
	Stem cell therapy for seizure with beneficial effect in both animals and humans.

	Epilepsy
	Transcranial direct-current stimulation
	Regner, 2018 [28]
	5
	12
	Only few findings from animal studies have been translated to humans and several clinically tested paradigms have not been tested in the preclinical setting. Animal studies mostly positive. Different methodological approaches between animals and humans, e.g., electric currents being in the micro-Ampere range for animals and milli-Ampere range for humans.

	Amyotrophc lateral sclerosis
	Regulatory T cells
	Rajabinejad, 2020 [29]
	3
	1
	T-Regs for ALS with beneficial effect in animals, but only scarce data in humans (1 study without a control group).

	Pain
	Cyclodextrins
	Brito, 2015 [30]
	15
	7
	Cyclodextrins with analgesic effect in animals and humans.

	Pain
	Cannabinoids
	Linde, 2021 [31]
	40
	6
	Cannabinoids with analgesic effects in animals and humans. Yet different outcome measures used for these domains. Animals with different pain pathomechanisms.

	Pain
	Cannabinoids
	Nielsen, 2017 [32]
	19
	9
	Opioid-sparing effects of cannabinoids in animals but only very marginal evidence in one small case series for humans.

	Traumatic brain injury
	Nutritional interventions
	McGeown, 2021 [33]
	43
	0
	Amino acids/fatty acids with promising results in animal traumatic brain injury studies. No clinical studies identified.

	Traumatic brain injury
	N-Acetylcysteine
	Bhatti, 2017 [34]
	20
	3
	N-acetylcystein with beneficial effect after brain injury in animals and humans.

	Traumatic brain injury
	Photobiomodulation
	Stevens, 2022 [35]
	17
	1
	Photobiomodulation in animal studies seemed promising, the translational success is still unclear with at best few case series in humans being published.

	Spinal cord injury
	Riluzole, cethrin, early surgical decompression
	Cadotte, 2011 [36]
	19
	22
	Assessed the translation of three selected therapies with promising early clinical trials for spinal cord injury (riluzole, a sodium channel blocker with potential neuroprotective effects, Cethrin, a Rho-antagonist, and early surgical decompression animal to clinical trials).

	Segmental nerve defects
	Autologous nerve grafts
	Heinzel, 2021[37]
	8
	2
	Discrepancies regarding the methodological approaches between animals and humans. Grafts were effective in animals but only modestly effective in humans. 

	Peripheral nerve injury
	Electrical stimulation
	Ransom, 2020 [38]
	NA
	NA
	Electrical stimulation promoted nerve regeneration in animals and humans.

	Neurological diseases
	Vitamin C
	Kangisser, 2021 [39]
	22
	11
	Vitamin C for neurological insult with positive animal studies, but no effect in human studies. Yet much higher relative doses of Vitamin C for animal studies.

	Neuromodulation
	Low intensity transcranial ultrasound stimulation
	Kim, 2021 [40]
	24
	2
	Low intensity transcranial ultrasound stimulation on neuromodulation with positive effects in animals but not in large animals or humans.

	Brain radiation
	Brain radiation
	Perez, 2022 [41]
	47
	108
	Radiation-induded brain injury: no animal model can mimic human phenotype (only partial resemblance). Neuroimaging studies not completely consistent between rodents and humans, e.g., no cerebral microbleeds in rodents.



The data underlying this table can be found on https://osf.io/frjm4 (Sheet: Curated).
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