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Ask the Wissenschaftsnarr: 
Fostering ‚Translation‘ at the imaginary university hospital ‚CLARITY‘



A common narrative („generic model“)

Source: Harvard Catalyst



"Translational medicine"
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BIH / DZHW white papers on translation
(Cleverly hidden on the BIH website)

https://www.bihealth.org/de/aktuelles/mediathek/publikationen/?L=0

https://www.bihealth.org/de/aktuelles/mediathek/publikationen/?L=0


NCATS and CSTA: 1.2 billion USD



Best practice



Many figures, one standard model

Harvard Catalyst

ITM Chicago Duke CTSI



A common narrative

• A valley of death must be crossed

• Translational attrition can (must!) be avoided

• Translational breakthroughs can be engineered



Myth 1: The valley of death

Nature (2008)

Canadian journal of kidney health and disease 2015

USF Health News (2008)

Genomic Enterprise 
(2011)

Myelin Repair Foundation (2011)

Advanced Drug Delivery
Reviews 2018

HaloCures (2008)

Clin Transl Sci (2008)

BIH (2016)

Cell (2016)

Juliane Gottwald (2013)

Gesundheitsindustrie-BW (2018)



Failure to connect two worlds, or rather multiple reasons 
for translational attrition?

• It‘s damn hard: Complexity

• Someone else was there already: Low hanging fruits have been 
picked

• Lack of robustness and transparency of preclinical research results

• Lack of robustness and transparency of clinical study results

• Clinicians and scientists lacking resources (time!)

• …



Complexity



Low hanging fruits have been picked?

Low hanging fruits
(tpa, stroke units)

Blindingly obvious
(hospitals)

Bulk of novel opportunities
(small effects, subgroups, side effects)



Internal validity (preclinical)

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



External validity (e.g. immune system)



External validity (e.g. micro/viro/fungobiome)



Power failure

PLoS Biol. 2017 Mar 2;15(3):e2000797



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."



Exploration vs confirmation

PLoS Biol. (2014) 12:e1001863.

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 + +++

Dirnagl (2016) Stroke 47:2148-2153



Insufficient vetting of preclinical evidence by IRBs and 
regulators

16(4): e2004879. 



Delayed or non-publication of clinical trial results by 
German university medical centers (incl. Charité)

http://s-quest.bihealth.org/intovalue/

Journal of Clinical Epidemiology 115 (2019) 37-45

http://s-quest.bihealth.org/intovalue/


Importance of translation highly valued by Charité and 
MDC researchers

DZHW survey among clinicians and researchers 
(includes employed =PhD students) on translational 
climate at Charité and MDC (2018)
https://osf.io/preprints/socarxiv/mjg7t/

https://osf.io/preprints/socarxiv/mjg7t/


Top priorities of Charité and MDC researchers regarding 
translation

1. Provide sustainable funding
2. Foster interdisciplinary 

collaboration
3. Strengthen basic and clinical 

research interaction
4. Publish / value negative results
5. Education in translational 

orientation
6. More resources (personel)
7. More time for research

Assessing the organizational climate for translational 
research with a new survey tool

https://osf.io/preprints/socarxiv/mjg7t/

https://osf.io/preprints/socarxiv/mjg7t/


Myth 2: Translational attrition can (must) be avoided

Hastings Center Report (2015) 45:27-39



The canonical black box model of translation 

Translation

New drug
New mechanism

Attrition



Translation
Information

Negative results in well designed studies providing good quality 
evidence result in information which can, 

among other benefits, correct mechanistic concepts, define 
dosing and timing of treatments, and free up resources for other 
avenues of investigation.

An alternative model



Translation
Information

• Design experiments that lead to useful information even when the 
NULL is rejected

• Do not stop experiments as soon as first signs of NULL results appear
• Publish NULL results, etc. 

Practical consequences?

An alternative model



‚Translation may be most successful when it fails…‘

To boldly go where no man…
Exploration at low base rate
Innovation 
‚Paradigm shift‘ (‚Disruption‘)
Defines boundaries of evidence
etc.

Incompetence
Intransparence
Bad designs
Tacit knowledge (bad reporting)
Low validity (bias)
Misconduct
etc.

The Good The Bad

„Essential attrition“ „Detrimental attrition“



Myth 3: Translational breakthroughs can be engineered



From Vannevar Bush via Pasteur's quadrant to 
strong focus on applied research

1997
postwar today



Where do medical breakthroughs come from?

Science. 1976 Apr 9;192(4235):105-11



Berlin's poster childs regarding 'transformative 
therapies' entirely based on basic research

Bacterial immune systems Algal biology



.

Science. 2008 Sep 5;321(5894):1298-9. 

Life cycle of translational research for medical 
interventions



If you don‘t know which ticket is a winner, buy many! 



Scouting / selection of 
projects with immediate 
translational potential, 
mentoring, team building…

Incubator, startups, 
industry…

Translation in the academic setting 
(Harvard Catalyst, Duke Clinical and Translational Science Insitute, 
Chicago Institute for Translational Medicine, etc.)

• A host of relevant roadblocks to successful translation are not 
addressed

• Hyperfocus on linking academic and industry research
• Fear and loathing of attrition
• Preference of engineering success over discovery and serendipity



Scouting / selection of 
projects with immediate 
translational potential, 
mentoring, team building…

Advancement of robust and 
relevant biomedical 
knowledge

Tools: ELN, Clinical study registry…
Services & Infrastructure: Cores, Platforms, TT/BHI…
Programs: C(J)SP, SPARK….
Partnering: Fraunhofer, Industry

Translation in the academic setting 
(Harvard Catalyst, Duke Clinical and Translational Science Insitute, 
Chicago Institute for Translational Medicine, Charité/BIH etc.)

Incubator, startups, 
industry…



Source: Harvard Catalyst

‚Canonical (generic) framework of translation‘:
Services & Infrastructure; Education; 

Partnering

Robust preclinical research
(Internal & external validity, power…)

Patient orientation
Vetting of preclinical efficacy

Replication/Confirmation
Publication of NULL results

Trial transparence

Timely publication

Buy many ‚lottery tickets‘Value discovery

Ask the Wissenschaftsnarr: 
Fostering ‚Translation‘ at the imaginary university hospital CLARITY

USPs (=‚proprietary translational framework‘):



Blog
dirnagl.com @dirnagl

Monthly column
laborjournal.de
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