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Reproducibility crisis -Pharma blew the whistle

08.12.20233

Only 6 out of 53 
‚landmark‘ papers could  
reproduce results

Only 25% out of 67 papers could  be validated

→ Not without criticism –”not scientific” –they did not know how…



Different types of reproducibility 

1. Methods reproducibility

• Exact same tools, design, outcome 

• No additional Evidence

2. Results reproducibility (replication/ confirmation)

• Technically competent repetition (strict or conceptual) 

3. Inferential reproducibility 

• Do we draw the same conclusions from the same results?? 
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What does reproducibility mean?

1. Significance and p-Values

Replication effect against null hypothesis of no effect

2. Replication effect size versus original effect size 

Original effect size within 95% CI of the replicated one

3. Meta-analysis –cumulative evidence 

4. Subjective assessment

Did it replicate?? 
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T.M. Errington et al., (2021) Investigating the replicability of preclinical cancer biology eLife 10:e71601.



Replication versus non-replication

What does it mean if you do not replicate?

Original results false positive? 

Replication false negative? 

Does successful replication mean that the original results were correct? 

Could both results be false positives? 

Was the study technically competent? 

Hidden moderators 

08.12.20236



Why look at Industry?
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Different pathways –different language
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Research & Development 
Basic research –reproducibility and intellectual property

1. Orientation

New indication, feasibility…

No final material necessary

Start with smallest possible species – e.g., safety in rodents, efficacy in large animals

2. Non GLP 

Good Laboratory Practices (GLP) refers to a system where non-clinical health and 
safety studies are carried out, planned, monitored, recorded, archived and 
reported.

3. Sufficient for approval?

Possible for EU, difficult for US
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Approval Process
–What Does that Mean?

1. Final Indication

To demonstrate safety and efficacy

2. (Non) GLP/ manufacturing (GMP)

Good Laboratory Practices (GLP) refers to a system where non-clinical health and 
safety studies are carried out, planned, monitored, recorded, archived and 
reported.

3. Regulatory acceptance/ requirements 

e.g., biocompatibility testing of medical devices (ISO 10993)

Safety and Efficacy testing according to ISO 10993 under recommendation of 
Notified Body (EU) or FDA (US)

10



Responsible PrecliniX –institutional initiative to 
foster reproducibility 

12/8/2023 11



How to plan preclinical trials for
success (or failure)?
Aim of this meeting?
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Where/when/how can we benefit from one another?
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Minimum set of
information/ evidence?

Open innovation/ 
market

Exploration in 
academia

Regulatory processes

⇨ Build a network/ scientific communication platform for better industry-academia 
collaborations
⇨ Create templates for e.g., minimum sets of information 



Thank you!
Please do not hesitate to contact us!
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QUEST Center for Responsible Research 

natascha-ingrid.drude@bih-charite.de

Responsible PrecliniX 

https://www.bihealth.org/en/translation/innovation-enabler/quest-center/mission-approaches
mailto:natascha-ingrid.drude@bih-charite.de
https://www.bihealth.org/en/quest/service/service/responsible-preclinix
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Empirical Evidence 2018/19 pioneering BMBF Call: Confirmatory 
Preclinical Studies and Systematic Reviews https://www.gesundheitsforschung-bmbf.de/de/8344.php 

Internal Validity 

https://www.gesundheitsforschung-bmbf.de/de/8344.php
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Internal Validity
confidence that the cause- and effect relationship (e.g. treatment and outcome) being tested is trustworthy and not 

influenced or explained by other factors or variables. The internal validity largely depends on the experimental design and 
can be improved by reducing known sources of experimental confounders, especially selection bias.

Internal Validity 
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Reliability
consistency of a measure under repeated testing. Testing more experimental units will reduce the uncertainty about an 

effect resulting in higher reliability of an estimated treatment effect.
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External Validity
refers to how well the outcome of a study can be expected to apply to other settings, such as other study conditions, 

animal strains/species.

Internal Validity 
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Translational Validity
refers to the similarity of the studied model system to human disease conditions. Even though this transfer is the most 

difficult step, some indicators may help predict translational success.

Internal Validity 
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