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PLoS Biol. 2010;8(3):e1000344.

Metaanalysis of 20.000 animals in 
neuroprotection trials – all therapies are 
highly effective _____________________________



Minnerup et al.
Exp.Transl.
Stroke Med.
2014;6:2

NULL or neutral acute stroke trials 
(selection…)__________________________________



I.v. thrombolysis is the only clinically proven 
pharmacological therapy of acute ischemic 
stroke. Benefit only to  a small percentage of 
stroke victims.(ARR 2%)

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

Only thrombolysis clinically effective! ______



How solid are the  preclinical foundations of 
translational medicine? ______________________

PRECLINICAL RESEARCH

CLINICAL RESEARCH







John Ioannidis________________________________

4000 cit.



• 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 ____________________________



Macleod MR,  et al. (2015) Risk of Bias in Reports of In Vivo Research:
A Focus for Improvement. PLoS Biol 13: e1002273. 

Low prevalence of methods to prevent bias ____



PLoS Biol. 2016;14:e1002331

Effects of attrition in experimental 
biomedical research __________________________



PLoS Biol. 2016;14:e1002331

Effects of attrition in experimental 
biomedical research __________________________



Mean group size n ≈ 8

Mean statistical power ≈ 45 %

False positive rate (p ≤ 0.05): ≈ 50 %

Overestimation of true effects: ≈ 50 %

Low n's = low power, many false positives,
inflated effect sizes ________________________



Overall median power of 730 primary neuroscience studies: 21 %

False positives and inflation of effect sizes _



• Low base rates (low prior probability)

• Low power (small n's, high variance, low 

effect size)

• Winner's curse

• Regression to the mean

Even without bias and p-hacking, many 
statistically significant results are false 
positives, and effect sizes are inflated ______ 



Bias against the NULL hypothesis ______________

p > 0.05
Repeat experiment, add animals or repeat 
statistics with different test (e.g. contrast) 
(i.e. p-hack), remove outliers (to nudge 
effect size in proper direction), try 
different strategy (antibody, assay, claim 
that the previous one 'did not work'), etc.

Once mission accomplished (p<0.05): don't talk 
about how you got there.

p < 0.05
Move on to next experiment, write paper



PLoS Biol. 2010; 8 e1000344

Publication bias accounts for 30% of the 
reported efficacy of candidate neuroprotective 
interventions _________________________________ 

"Only ten publications (2%) [of 
525] reported no significant effects 
on infarct volume and only six 
(1.2%) did not report at least one 
significant finding."



Non-publication of results: Publication bias __ 

PLoS Biol. 2010; 8 e1000344

"Only ten publications (2%) [of 
525] reported no significant effects 
on infarct volume and only six 
(1.2%) did not report at least one 
significant finding."



What can we do about it ?_____________________



Open access 
Education/Training (Statistics, study design etc.)
Enforce compliance with existing guidelines
Electronic labbooks (preclinical)
Authentication of reagents and biologicals (incl. 

animals)
Open data / Repositories / Publication of negative 

results
Replication (culture)
Structured quality management (preclinical)
Better study designs and analysis
Enforced registration (studies, protocols, etc.)
(Peer-) Auditing (preclinical)
Large-scale cooperation / Data sharing
Enforce publication of results (evidence)

Novel indicators and incentives

Impact

Practicability



How to make more published research findings 
true? ________________________________________

Reduce Bias!
Blinding, randomization,in/exclusion criteria.
Publication of Null results.
Reporting according to guidelines (e.g. ARRIVE).

Increase Power!
Minimum of 80% power.
Apriori sample size calculation.
Replication.

Question ‚Statistical Significance‘!
P-values do not provide evidence regarding a model 
or hypothesis.
Think biological significance, think effect size.
Replication.



Robustness of data, collaboration, and much more… 

2015;7:299ra121

Preclinical multicenter trials _______________



Systematic replication (with higher n’s)______



PLoS Biol. (2014) 12:e1001863.

Discriminate exploration and confirmation ____



Exploratory Confirmatory

Hypothesis (+) +++

Establish pathophysiology +++ (+)

Sequence and details of experiments established 
at onset

(+) +++

Primary endpoint ‐ ++

Sample size calculation (+) +++

Blinding +++ +++

Randomization +++ +++

External validity (aging, comorbidities, etc.) ‐ ++

In/Exclusion criteria ++ +++

Test statistics + +++

Preregistration (‐) ++

Sensitivity (Type II error) Find what might work ++ +

Specificity (Type I error) Weed out false positives + +++

Study designs in exploration vs confirmation _

Stroke 2016; 47:2148‐2153



PLOS Biol (in press)

Novel study designs __________________________



Publication of NULL results - preregistration _ 

Prevents:
Publication bias

Prevents:
Outcome switching,
Cherry picking of 
results



OPEN SCIENCE POLICY: Find, Access, 
Interoperate, Reuse Data (FAIR)_______________



• CAMARADES
• Collaborative Approach to Meta-
Analysis and Review of Animal Data 
from Experimental Studies 

• Look systematically across the 
modelling of a range of conditions

• Data Repository
– 19 Diseases
– 7,000 studies 
– from over 200,000 animals 

Data aggregation, Metaanalysis _______________



Training in critical appraisal of publications in 
biomedicine (IICARUS)

https://ecrf1.clinicaltrials.ed.ac.uk/iicarus/Training

http://syrf.org.uk/

https://www.nc3rs.org.uk/experimental-design-assistant-eda

Tools ________________________________________



http://www.nc3rs.org.uk/

PLoS Biol 2014;12: e1001756PLoS Biol 2014;12: e1001756PLoS Biol 2014;12: e1001756

Guidelines ___________________________________



Rewards and incentives ________________________ 

Source: Slate







Beschreiben Sie kurz den Ihrer Meinung nach wesentlichsten wissenschaftlichen Beitrag, den sie in 
Ihrem Feld geleistet haben: 

 

 

 

Welches sind die 3 Ihrer Meinung nach wichtigsten Arbeiten, welche Sie veröffentlicht haben? 
Bitte begründen Sie diese Auswahl stichwortartig und erwähnen dabei Ihren jeweiligen Beitrag. 
Wie wurden die Arbeiten im Feld aufgenommen, welchen ‚Impact‘ hatten sie auf den 
Erkenntnisfortschritt oder die klinische Praxis (Therapien, Guidelines)? 

 

 

 

Die Charite legt Wert auf transparente replizierbare Forschung und unterstützt die Ziele von Open 
Science (Open Access, Open Data). Hierzu zählt auch die Registrierung von Studien in Registern 
(clinicaltrials.gov, DRKS etc.), die Präregistrierung von Studien, und die Publikation von Negativ‐ und 
Null – Resultaten In welcher Weise haben sie diese Ziele bisher verfolgt, und was planen Sie hierzu 
in Zukunft? 

 

 

 

Die Charite ist an Team Science und Kollaborationen interessiert. Schildern Sie stichwortartig ihre 
wichtigsten kollaborative Projekte der letzten 5 Jahre. 

 

 

 

Beschreiben Sie stichwortartig, falls vorhanden, Ihre Interaktion mit relevanten Akteuren in der 
Biomedizin, z.B. der Industrie, Patientenvertretern, Policy panels, etc.) 

 

 

Textfeld mit max 10 Zeilen 

Textfeld mit max 10 Zeilen 

Textfeld mit max 10 Zeilen 

Textfeld mit max 20 Zeilen 

Textfeld mit max 10 Zeilen 



Scientists
Reduce Bias, Increase Power, Question ‚Statistical 
Significance‘, Replicate ...

What should (must) be done ____________________ 

Institutions
Incentives and rewards, Infrastructure, Education, Monitor and 
safeguard compliance ...

Funders
Request: Measures to increase internal validity, publication 
of NULL results, preregistration, Open Science policy; 
Audit/Monitor implementation; Institutional funding, Funding 
of specific programs ...

http://bit.ly/hamburgdirnagl


