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A typical intervention in exp. stroke studies reduces 
infarct sizes by 30-50 %. 

Neuroregenerative strategies (eg. ‘stem cells’) improve 
functional outcome even after infarct maturation. 

„The outlook for stroke therapy is excellent ... if you‘re a rat.“ 
Lindsay Symon, Neurosurgeon 



1026 interventions in experimental stroke 

O’Collins et al, 2006 

In vitro and in vivo - 1026 

Tested in vivo - 603 

Effective in vivo - 374 

Tested in clinical trial - 97 

Effective in clinical trial - 1 

Effective in clinical trial (total) - 3 



I.v. thrombolysis is the only clinically proven 
pharmacological therapy of acute ischemic stroke.  

Benefit only for a small percentage of stroke victims. 

There is no therapeutic 'neuroprotection' or 
'neuroregeneration' in human stroke. 

Only thrombolysis clinically effective! 



AstraZeneca 

Costly failures 





'Indeed, our analysis revealed that the 
reproducibility of published data did not 
significantly correlate with journal impact 
factors, the number of publications on the 
respective target or the number of 
independent groups that authored the 
publications. ' 

'Replication crisis' (= 'Nonreplication epidemic') 
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Perrin S (2014) Nature 407:423-425 
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Costly nonreproducibility 



Summary I: What is the problem 

• Great progress in the lab (and academic careers...),  

• but little of this gets translated into efftive new 
therapies. 

• 'Replication crisis' 

• Waste of resources, potential harm to patients. 
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A quality problem? Evidence from meta-research (research on research) 



Effect size inversely correlates with study quality 
 

(Stroke 2008; 39:2824-9.) 

• Treatment with NXY-059. Outcome: Infarct Volume 

– 11 publications, 29 experiments, 408 animals 

– Improved outcome by 44% (35-53%) 
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Low internal validity: Meta-research exposes selection and perfomance bias 



Blinded assessment of behavioural outcome
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Low internal validity: Meta-research exposes exposes selection and perfomance bias 
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Attrition in preclinical research (stroke, cancer) 

Holman et al. (submitted) 



• Selection bias (creating groups with different 
confounders; solved by  randomization)  

• Performance bias and detection bias 
(investigators respectively treating or assessing 
more positively those subjects on the treatment 
arm; controlled by blinding interventions and 
outcome assessments);  

• Attrition bias (dropouts of subjects with a 
negative outcome not included in the final result) 

 

Internal validity is low 



Patients of both sexes, 
elderly, comorbid, 
multiple medications, 
exposed to multiple 
pathogens and antigens 
throughout life 

Healthy, pubertal male 
twins raised in 6 m2 
isolator tents on an 
enriched granola diet  

vs. 

External validity is low 



Overall median power of 730 primary neuroscience studies: 21 % 

Statistical power is low, false positives abound 



Publication bias in reports of animal stroke studies 

leads to major overstatement of efficacy 
Emily S Sena, H. Bart van der Worp, Philip M.W. Bath, David W 

Howells,and Malcolm R Macleod (PLoS Biol. 2010 Mar 

30;8(3):e1000344) 

"Publication bias is highly prevalent 

(present in the literature describing the 

efficacy of at least 16 of 18 interventions) 

and  accounts for around 30% of the 

reported efficacy of candidate 

neuroprotective interventions." 

Only "positive" results are published 



Nature (2012) 485:298-300 

Only "positive" results are published 



Quality problems in cinical research 



Quality problems in cinical research 

BMJ. 2015 Sep 16;351:h4320. 



Summary II: Why do we have a problem? 

• Low internal validity (bias due to lack of 
randomization, blinding, attrition etc.) 

• Low external validity (gender, age, comorbidities) 

• Low statistical power (exceedingly small group sizes) 

• Positive publication bias 

 

consequently 

• False positives 

• Inflated effect sizes 

• Non-replicability 

• Waste 
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Open access Publikation 
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Good Scientific Practice Offices 
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Ausbildung in Methodenkompetenz 

Impact 

Umsetzbarkeit 

• Biostatistics 
• Clinical epidemiology 
• Evidence based medicine 
• Experimental design 
• .... 

Student .... Postdoc ....  PI....  Director 

How can we solve the problem? 



 

 

 

 

Compliance mit exist. Guidelines 
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How can we solve the problem? 

etc. 



 

 

 

 

 

Elektronisches Laborbuch 
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Open data / Repositorien / 'Negative' Studien 
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Pregregistration 
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How can we solve the problem? 

"Prior to inspection of the data, a preregistration 
protocol was published online 
http://confrepneurosci.blogspot.nl/2012/06/advanced
-methods-and-analyses_26.html)." 
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Replication 

Cooperation 
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Strukturiertes Qualitätsmanagement 

Critical incidence reporting (Lab CIRS / 
'Morbidity & Mortality conferences') 

(Peer-) Auditing ('Trust but verify') 
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Entwicklung und Implementierung neuer 
Indikatoren, Incentivierung (bzw. 
Disincentivierung) Impact 

Umsetzbarkeit 

Ioannidis, Khoudri

How can we solve the problem? 



• Open access Publikation 

• Ausbildung / Training (vom Studenten über PI zum 
Abteilungsleiter) 

• Good Scientific Practice Office 

• Compliance mit exist. Guidelines 

• Elektronisches Laborbuch 

• Open data / Repositorien / 'Neg. results' 

• Preregistration 

• Critical incidence Reporting (Lab CIRS / 'Morbidity & 
Mortality conferences') 

• Replikation / Kooperation 

• Strukturiertes Qualitätsmanagement 

• (Peer-) Auditing 

• Neue Indikatoren und Incentivierung (bzw. 
Disincentivierung) 

 

Impact 

Umsetzbarkeit 

Summary III: How can we solve the problem? 




