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A common narrative (,generic model“)

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

iFQ-BIH-REPORT LL. S Faten Ahmed / Barbara Hendriks / Martin Reinhart
JANUARY 2015 :

P — e The Q methodological survey

Anne K. Krager, Martin Reinhart

Exploring Translational Research at the BIH

Report on the Establishment, Organization,
Report on the Development and and Evaluation of the Translational Research Process
Current Understanding of a New Terminology in leading US Organizations
in Medical Research and Practice

DZHW Report No. 03
February 2016

N
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Charité & Max Delbriick Center Charité & Max Delbrick Center
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NCATS and CSTA: 1.2 billion USD

National Center

for Advancing NCATS

Transl ati on al Sc i ences Improving Health Through Smarter Science

Clinical and Translational Science
Awards Program

Tesuiasamasuams o | Translational Science Spectrum

Trasslatienal Sciesce Spectrum T lati NCATS' Clinical and Translational Science Awards (CTSA) Program provides critical
The ranslational SCiancs SpecTUm pmsent : ranslation .

st i Trastation {rurs tha bisoglcal b of haith and desas resources and support needed to strengthen the entire spectrum of our nation's
health of indhiduzls and th of turning nbsarations in the clinical and translational research enterprise. CTSA Program biomedical research

ik and community info

Deug Discoviry, Davalpmant and
row Shi it of

Dapleyment Maps institutions — called “hubs” — provide core resources, essential mentoring and

training. and opportunities to develop innovative approaches and technologies
designed to re-engineer existing capabilities. Program support and collaborative
Initiatives harmonize efforts, foster collaboration and strengthen this network

Translatienal Scisnca Shils

Translational to improve the quality, safety, efficiency and speed of clinical and translational
Science research nationally.
Tha fled of wastigation focusad on

uns tanding th antifc and ope
el g sach e of CTSA Program Goals
translational procass.

« Train and cultivate the translational science workforce;
Translation at

NCATS

* Engage patients and communities in every phase of the translational process;

Diowninad tha translational scluses Tact + Promote the integration of special and ved 1S in

sheat [l PIF - 31648] research across the human lifespan;

Translatin g + Innovate processes to increase the quality and efficiency of translational research,
Translation particularly of multisite trials; and

+ Advance the use of cutting-edge informatics

- P MO dafisas, X
4 7 | fstingystas and eesiores CTSA Program Activity Highlights
. ¥ the promise of translation,
Danslatisnal rsganch and NCATS supports program activities 1o test and develop innovative approaches to

Lranslatisnal sounce
E— barriers in clinical research. Examples include:

Blasic reseanch involwas scientific asploration an reveal fundamental
of tinlogy, disazss or behavio staga of the ranslational research + The Trial Innovation Network, which brings together diverse medical research

ilds upon and infome biadic rescarch. K ::T:’l.::\:m institutions from across the country 1o address roadblocks in clinical transiation U.S. Department of Health
and to develop and test innovations that will effectively tum potential new and Human Services
interventions into therapies. The goal is not only to execute trials better, faster National Institutes of Health
and more cost-efficiently, but also to be a national laboratory to study, understand
and innovate the processes for conducting multisite studies. Composed of Trial
Innovation Centers, a Recruitment Innovation Center and the CTSA Program hubs,

NIH.. Tuming Discovery Into Health
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Best practice

THE HARVARD CLINICAL

AND TRANSLATIONAL
SCIENCE CENTER

| Duke Clinical & Translational
Science Institute

INSTITUTE FOR
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g3 THE UNIVERSITY OF

&/ CHICAGO
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Many figures, one standard model

Harvard Catalyst

Connect Support Include

ITM Chicago Duke CTSI

INSTITUTE FOR
TRANSLATIONAL MEDICINE
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Cluster Cluster
Biostatistics Laboratory Education Cluster  Center Community Health &Vitality
Research Ethics Consultation, RSAs & CCTS Community Resident/Stakeholder
Epidemiology, Health Outcomes Participation
Population-based Health Studies . Community Practitioner Participation
Sodial, Environmental, and Non-Biological Pipeline Programs
Determinantsof Health Core TL1 PhD/MS Program

Clin Research Training Program + MS

KL2 Scholars + MS

RETCD Council
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A common narrative

« Avalley of death must be crossed
- Translational attrition can (must!) be avoided

« Translational breakthroughs can be engineered
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Myth 1: The valley of death

Tgn—wk'ﬂ of Information >
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HaloCures (2008)

The ‘death valleys’ between research
and practice

Implementatior

( interventions
V.

alley 2
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P \Gesundheitsindustrie-BW (2018)

Valley 1

Basic biomedical Clinical science
research & knowledge

Clin Transl Sci (2008)

Clinical practice
& policy decision
making

“VALLEY OF DEATH"

Ponte Vecchi Brdge” oves thevaley of death
n Guiding principles
(Culture of Innovation + Added value)

Bl revescuureor Bl s Cell (2016)
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Genomic Enterprise =
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Translational Continuum

clinical
practice & health
decision making

(2011)
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& knowledge

basic biomedical
research

Advanced Drug Delivery
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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!)
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Complexity

I Transforming Biomedical Research



Low hanging fruits have been picked?

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

Low hanging fruits
(tpa, stroke units)

Blindingly obvious
(hospitals)
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Internal validity (preclinical)

Prevalence of reporting

Macleod MR, et al. (2015) Risk of Bias in Reports of In Vivo Research:

| Randomisation

CRN A A R

| Sample size calculation

T T T T

#’r- e
CEE VR

| Blinded assessment of outcome

S S g 8 & &

| Conflict of interest staterment

ﬁﬁ&dﬁs’ﬁ.ﬂ"gﬂ&

&

Disease modelled

A Focus for Improvement. PLoS Biol 13: e1002273.
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External validity (e.g. immune system)

I FTTER nature

A

International weekly journal of science

Normalizing the environment recapitulates adult
human immune traits in laboratory mice

Lalit K. Beura! ,SaraE. Hamilton?, Kevin Bi* , Jason M. Schenkell Oludare A. Odumade?t, Kerr v A. Case\f T, Emily A. Thompson,
Kathryn A. Frlser' Pamela C. Ro';ato Ali Fﬂall Mouhim?, R'lfleP Sekaly*, Marc K. Jenklm' Vaiva Vezv;
W. Nicholas Haining®, Stephen C. L.J.rnesonZ & David Masopu‘:t]

512 | NATURE | VOL 532 | 28 APRIL 2016

Adult PBMC Pet store or
cohoused PBMC
Enrichment analysis of
mouse signatures in
human adult and
neonates

Cord PBMC Laboratory PBMC
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External validity (e.g. micro/viro/fungobiome)

Germ-free rederivation
removes natural
microbiota and
pathogens

Wild mice ‘) @,f
Sty

Modeling the human

immune phenotype
for basic

and preclinical

research

Embryo transfer Preserving tractable genetics
into wild mice restores
natural microbiota and

pathogens

Rosshart et al., Science 365, eaaw4361 (2019)

Natural world

Laboratory world

2 August 2019
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Power failure

META-RESEARCH ARTICLE

Empirical assessment of published effect sizes

and power in the recent cognitive

neuroscience and psychology literature

Denes Szucs'#, John P. A. loannidis?
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A. Degrees of freedom in subfields
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Fraction of studies with degrees of freedom less than y
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PLoS Biol. 2017 Mar 2;15(3):€2000797

Power (y)

08

06 F

04

0.2

0

B. Power in subfields
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Fraction of studies with power less than y
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Precision

OPEN 8 ACCESS Freely available online PI J()S BIOLOGY

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*?, Malcolm R. Macleod ">

C.
0.6 -

"Only ten publications (2%) [of

05 . 525] reported no significant
. effects on infarct volume and

- only six (1.2%) did not report at
- least one significant finding."
0.2
0.1 1
0.0 1 .. . . . . .

-150 -100 -50 0 50 100

Effect Size
PLoS Biol. 2010; 8 €1000344 I QU EST



Exploration vs confirmation

OPEN @ ACCESS Freely available online PLoS Biol. (2014) 12:e1001863. @PLOS | ioLocy

Perspective

Distinguishing between Exploratory and Confirmatory
Preclinical Research Will Improve Translation

Jonathan K|mmelman1*, Jeffrey S. I\r'logll2 Ulrich Dirnagl®***

_ Exploratory conflrmatorv

*)
Establish pathophysiology +H+ (+)
(+)

Sequence and details of experiments established
at onset

Somvlesuecoiaion |8
External validity (aging, comorbidities, etc.) - ++
R
Scitcty ype 1 rror) Weed out e positves [ I|3||-| QUEST

Dirnagl (2016) StrOke 47:2148'2153 Transforming Biomedical Research
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Insufficient vetting of preclinical evidence by IRBs and
regulators

@.PLOS | BIOLOGY

16(4): €2004879.

META-RESEARCH ARTICLE

Preclinical efficacy studies in investigator
brochures: Do they enable risk-benefit

assessment?

Susanne Wieschowski', William Wei Lim Chin', Carole Federico?, Séren Sievers’,
Jonathan Kimmelman?, Daniel Strech’ *
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Importance of translation highly valued by Charité and
MDC researchers

P2CO02 - Overall, do you think translation is a relevant issue?

Not at all Somewhat Moderately Completely No basis for judging Prefer not to disclose

250

200

Answers
o
o

-
o
o

(%))
o

0

DZHW survey among clinicians and researchers
(includes employed =PhD students) on translational
climate at Charité and MDC (2018) IB|H QUEST
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Top priorities of Charité and MDC researchers regarding

translation

49) Langfristige FAfrderung bieten —_— e T }—
08) InterdisziplinAnre Zusammenarbeit stAorken —_— [ e T +—
12) Asndris zwischen und Kiinischen Forsehung stAarken o}
29) Finanzielle UnterstA%4tzung bieten _
50) Negative und positive i in den i — Te  +——

01) Translationsorientierte Wissenschaftler_innen ausbilden

10) Mehr Personalressourcen stellen .

45) Clinical Scientists ausbilden

05) Mehr Zeit fAr die Forschung schaffen e

33) Quait 1T & +—-
02) von intensiver — ¢+
30) Bisherige nutzen T e }+—
0 : el -—
36) Die ReprA et von Studien T e +—

22) Forschende bel Aufgaben o1 1}
11) Eine o i schaffen  Te }+——
18) Anwendungsbezogene Forschung stAarken e I I
24) Die biomeds Aushildung Rer gestalten e | }———

31) RAaumli TR (i iplin& stAarken (2 B. open labs)

39) Technologieplattformen aufbauen
17) Regulatorische HArden abbauen
32) Clinical Research Unit aufbauen
13) mindem

48) RAeumliche NAshe zu relevanten Akteur_innen stAerken
20) Personalisierts Medizin stAarken

40) Elektronische Patient_innenakien einsetzen

37) Systemische AnsAetze stAerken

07) Aufneue im tzen

53) bei Aufgaben

35) Open Access stAarken

51) Methodenkenninisse intensiver vermittein

52) Molekularmedizinische AnsActze stAerken

16) Die Umsetzbarkeit einer Studie von
28) Unkonventionelle Ferschung stAerken

38) Mechanismen von Wirkstoffen intensiver erforschen {

vomherein kiAaren

o) thoren -
25) Wissen A%ber AblApufe und Regularien vermittein [}

46) Auf Patient_ir A einsetzen [ T }+———

o) 1 C 1o — +——

19) ische A (Reviews, stherken r1Te +—
B s I I

27) Zusammenarbeit mit der Industrie sthorken{ ————— " e |  }p———
47) Studien stAerken die die it von  JTe +——— .

41) Finanzielle Anreize setzen |
03) Auf Big Data setzen
04) Theariegeleitete Forschung stAsrken
23) Alltagstaugliche Guidelines entwickein |

26) Ausarvincngen sthken ol ]
15) Patient_innen in i I O e ——
ey rbringen C I
44)Das in den i — ) 1 & -
21) Wirtschaftich aussichtsreiche Forsenung stAerken{ — | o  —""""—
43)Neue Journals etabieren] [ @ |—r .
-0 -35 00 25 50
value

1. Provide sustainable funding
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/
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Myth 2: Translational attrition can (must) be avoided

Another Voice | Translational Research May Be Most
. eLIFE
Successful When It Fails iesciences.org

Why clinical translation cannot
Hastings Center Report 45, no. 2 (2015) succeed without failure

The high rates of attrition that occur in drug development are widely
regarded as problematic, but the failure of well-designed studies
benefits both researchers and healthcare systems by, for example,
generating evidence about disease theories and demonstrating the
limits of proven drugs. A wider recognition of these benefits will help
the biomedical research enterprise to take full advantage of all the
information generated during the drug development process.

ALEX JOHN LONDON AND JONATHAN KIMMELMAN

S T R U C T U R E eLife 2015:4:e12844.
of Clinical Translation:

Efficiency, Information, and Ethics

BY JONATHAN KIMMELMAN AND ALEX JOHN LONDON

The so-called drug pipeline is not really about drugs and is not much like a pipeline. It is really about

the production and dissemination of information, and it is much more like a web. The misunderstanding

leads to a poor understanding of what's wrong with clinical translation and how it can be improved. B I H 0 U E ST

Hastings Center Report (2015) 45:27-39 Transforming Biomedical Research



The canonical black box model of translation

New drug
Translation New mechanism

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

Information

Translation

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

| QUEST



An alternative model

Practical consequences?

Information

Translation

* 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.
|BIH QUEST
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,Translation may be most successful when it fails..."

_Essential attrition“

The Good

To boldly go where no man...
Exploration at low base rate
Innovation

,Paradigm shift’ (,Disruption’)
Defines boundaries of evidence
etc.

,Detrimental attrition®

The Bad

Incompetence

Intransparence

Bad designs

Tacit knowledge (bad reporting)
Low validity (bias)

Misconduct

etc.
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Myth 3: Translational breakthroughs can be engineered

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

Pure basic F ik
. Use-inspired
SCMCE - . ‘ research g" ‘, basic research
Bi} High s Q
= . Yoy
THE ENDLESS FRONTIER g " d ﬂ
-cg, ? BOHR QUADRANT PASTEUR QUADRANT } ]
-
A Report to the President ‘g E @' ‘@
* ‘.1;-', 2] Applied = -
i research
Vannevar Busu =
Director of the d = 2
Office of Scientific Research and Development Low
July 1945 ‘
/ ) EDISON QUADRANT
PASTEURS oW High Applied Research
gm0 ()\UADRANT Consideration of use?
Basic Science

and Technological
Innovation

1997
p OStwa r Donald E. Stokes tO d ay

>
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Scientific Basis for the
Support of Biomedical Science

Julius H. Comroe, Jr., and Robert D. Dripps AVAAAS

Table 5. Goal of authors of 529 key articles that later were judged to be essential for a clinical

advance.
Not Percent of
. . Clinicall 0 total not
Clinical advance oriente dy clinically Total clinically
oriented oriented
Cardiac surgery 53 35 8 398
Vascular surgery 40 8 48 16.7
Hypertension 35 44 79 55.7
Coronary insufficiency 44 21 65 32.3
Cardiac resuscitation 24 16 40 40.0
Oral diuretics 19 24 43 55.8
Intensive care * * * *
Antibiotics 40 13 53 24.5
New diagnostic methods 4] 53 94 56.4
Poliomyelitis 16 3 19 15.8
Total 312 217 529 41.0

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



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

Bacterial immune systems Algal biology

|BIH QUEST
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Life cycle of translational research for medical

interventions

ID Intervention (earliest
intervention in same class)

Refuted, nonrandomized

17  Inhaled nitric oxide
29  Flavonoids

6  Postmenopausal HRT
14 Vitamin E

Refuted, randomized
22 Aspirin
15  Vitamin E
7  Endarterectomy-carotid
9 Angioplasty-coronary
1 Zidovudine
8  Stent-coronary
10  rt-PA (Streptokinase)
26 Ramipril (Captopril)
11 HA-1A (Abs to endotoxin)

Nonrefuted, nonrandomized

16  Oral retinoic acid
Nonrefuted, randomized

28  Folate
25  Spironolactone

2 Zidovudine
32 Tamoxifen

4 Levamisole with fluorouracil
24 Ribavirin with interferon
12 Captopril
13 Captopril

5 Enalapril (Captopril)
31 Bisoprolol (MetoproloD
21 Carvedilol (Metoprolol)
27  Lovastatin (Mevastatin)
19  Pravastatin (Mevastatin)
20  Pravastatin (Mevastatin)
30  Simvastatin (Mevastatin)
23 Clopidogrel (Ticlopidine)

18  Abciximab (murine GPIIb/Illa Mo Ab)
3 Indinavir in triple therapy (Saquinavir)

2
o
-

1950

————————

1970

1980

1990

First description of intervention
First article about human use
First article on specific human use

Highly cited article

N INSN NIiN}

Partially or fully refuted

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

First description of intervention class

Ty

-.II [ ] ]
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If you don‘t know which ticket is a winner, buy many!

search

(BIH QUEST



Translation in the academic setting

(Harvard Catalyst, Duke Clinical and Translational Science Insitute,
Chicago Institute for Translational Medicine, etc.)

Scouting / selection of
projects with immediate Incubator, startups,
translational potential, industry...

mentoring, team building...

D

« 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 serendlpétﬁ_l QUEST

Transformmg Biomedical Research



Translation in the academic setting

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

Scouting / selection of

projects with immediate Incubator, startups,
translational potential, industry...

mentoring, team building...
Advancement of robust and

relevant biomedical e ﬁ %£ { E% {
knowledge ‘RSN
* (e s ?ﬁ

Tools: ELN, Clinical study registry...

Services & Infrastructure: Cores, Platforms, TT/BHI...
Programs: C(J)SP, SPARK....
Partnering: Fraunhofer, Industry

|BIH QUEST
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Ask the Wissenschaftsnarr:
Fostering ,Translation’ at the imaginary university hospital CLARITY

USPs (=,proprietary translational framework’):

Publication of NULL results
Replication/Confirmation
Robust preclinical research Trial transparence
(Internal & external validity, power..) | ' Timely publication

Vetting of preclinical efficacy
Patient orientation

Translation
to Patients

Implications
for Population
Health

Basic Scientific " Clinical Implications
Discovery Insights for Practice

Improved
Global Health

,Canonical (generic) framework of translation®:

Services & Infrastructure; Education;

Partnering IBlH QUEST
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Slide download: http://bit.ly/commonmythstranslation
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Einsichten eines Wissenschaftsnarren (24)
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