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	  	  	  	  	  	  	  BACKGROUND	  

•  Health	  is	  the	  most	  important	  value	  -‐	  for	  the	  individual	  and	  the	  
society	  

•  Biomedical	  science	  and	  healthcare	  are	  the	  only	  significantly	  
growing	  economic	  sectors	  	  

•  They	  are	  therefore	  an	  important	  	  pillar	  of	  economy	  (regional	  and	  
naNonal)	  

•  Funding	  and	  governance	  of	  these	  pillars	  are	  fragmented	  
•  InnovaNon	  is	  slow	  despite	  unprecetended	  advance	  in	  technology	  
•  Costs	  for	  health	  care	  increase	  
•  Demographic	  changes	  challenge	  the	  health	  care	  systems 



 
Health system: deficits and roadblocks 
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 Health Care System 

•  Demographic change 

•  Increase of chronic diseases 

•  Increasing costs 

•  Lack of qualified personel   

•  Lack of adequate wages for nursing staff 

Academic System 

•  Disciplinary segmentation (Natural Sciences  - 
Medicine; Dominance of traditional speciality orientated 
structures, separation of basic and clinical research) 

•  Education and Research based on traditional 
taxonomies and concepts 

•  Lack of innovation and translation 

Medical Research 

•  Untapped complementary strengths between 
university, non-university and private research and 
development partners to diversification of biomedical 
research institutions 

 
•  Lack of validity 

•  Constraints on research due to diversity of tasks 
(physicians faced with burden of juggling multiple 
responsibilities e.g. teaching, clinical obligations, 
research, administration) 

 
•  Heavy dependance on hierarchical structures 
  

University Medicine 
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The	  problem	  list	  

•  Non	  reproducible	  results	  
•  Non	  transferable	  experiments	  (e.g.	  species	  specificity)	  

•  Insufficient	  and	  unstraNfied	  cohorts	  	  

•  Non	  reporNng	  of	  negaNve	  and	  undesired	  results	  
•  ScienNfic	  misconduct	  and	  fraught	  

TRUST	  ??	  Credibility	  ???	  

•  Extensive	  regula@ons	  
•  Reduced	  interest	  of	  industry	  and	  the	  private	  sector	  to	  invest	  in	  
biomedical	  research	  

	  



Increasing	  value,	  reducing	  waste	  of	  biomedical	  research	  
MulNple	  reasons	  for	  invalid	  studies	  

Comment
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fi ndings. Finally, they could prefer research that they 
fi nd interesting rather than research that addresses 
issues of importance to the users of research. These 
behaviours are compounded by the complacency and 
poor craftsmanship of some scientists. When grants 
are still coming in and reports published, why change? 
What could be better than this generation of scientists, 
standing on the shoulders of giants, and providing 
our own shoulders for future generations? And, if they 
are not really very good, careful, or precise, how would 
anyone know?

Funders and academic institutions do much to set 
the social and cultural context in which research occurs, 
and academia’s reward and promotion systems shape 
the choices of scientists at all stages of their career. 
A focus on publication of reports in journals with high 
impact factors and success in securing of funding leads 
scientists to seek short-term success instead of cautious, 
deliberative, robust research that will take substantially 
longer to produce less exciting (but more valid) 
fi ndings. Moreover, academia has failed to establish 
credible mechanisms to investigate and deal with 
research misconduct. This situation contrasts even with 
the pharmaceutical industry, in which one UK scientist 
was sent to prison in 2013, for falsifi cation of laboratory 
research fi ndings.19

Peer review and peer decision making in funding, 
publication, and promotion decisions give a false 
sense of independence. At every stage, every atomised 
individual in these processes is a! ected by the di! erent 
drivers. Ambitious for success, advancement, and 
funding, it is easier to move with these forces than to 

challenge authority and the status quo. Because the 
community is led (as it should be) by individuals who 
have succeeded in the status quo ante, investigators 
at early stages of their careers might judge (perhaps 
wrongly) that the best chances of success (as defi ned by 
their peers) will come from working within and for the 
system, not by challenging it.

How might things be di! erent? One protection 
from these distorting drivers would be the creation of 
a set of balancing counter-infl uences. So, instead of 
being judged on the basis of the impact factors of the 
journals in which their work is published, academics 
might be judged on the methodological rigour and 
full dissemination of their research, the quality of their 
reports, and the reproducibility of their fi ndings. If these 
factors were to contribute substantially to promotion, 
funding, and publication decisions, institutions might 
even go so far as to audit the performance of their 
sta!  and, when substandard, pay more attention to 
continuation of professional development and appraisal 
of the research workforce.

All actors decide how best to proceed in their circum-
stances, which too often increase waste and reduce 
value in biomedical research. The scientifi c process 
needs to be reinvigorated and its guiding principles 
promulgated. Systems of oversight and regulation 
should be developed to promote rigour, protect the 
integrity of the scientifi c process, and protect scientists 
from some of the perverse infl uences. Fortunately, some 
institutional role models can be used as inspiration 
(appendix). By ensuring that e! orts are infused with 
rigour from start to fi nish, the research community 

• Low priority questions
addressed

• Important outcomes 
not assessed

• More than 50% studies 
designed without 
reference to systematic 
reviews of existing 
evidence

• Adequate steps to
reduce bias not taken in 
more than 50% of studies

• Inadequate statistical 
power

• Inadequate replication 
of initial findings

• Complicit with other 
sources of waste
and ine!ciency

• Disproportionate to the
risks of research

• Regulatory and
management processes
are burdensome and
inconsistent

• More than 50% of studies 
never fully reported

• Biased under-reporting 
of studies with 
disappointing results

• Biased reporting of data
within studies

• More than 30% of trial
interventions not 
su!ciently described

• More than 50% of 
planned study outcomes 
not reported

• Most new research not
interpreted in the
context of systematic 
assessment of other 
relevant evidence

Are research decisions 
based on questions 
relevant to users 
of research?

Appropriate research
design, methods,
and analysis?

E!cient research
regulation
and management?

Fully accessible research
information?

Unbiased and
usable research reports?

Research waste

Figure: Avoidable waste or ine!  ciency in biomedical research Lancet,	  January	  2014	  



A	  global	  phenomenon:	  
Up	  to	  50%	  of	  results	  are	  not	  reported	  

Series
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evidence is available that journals preferentially publish 
reports showing positive results rather than those with 
non-positive results (fi gure 1),3 indicating that inves-
tigators do not submit reports of studies with negative 
results. Investigators report that little time and low 
priority or importance of results are their most common 
reasons for not reporting fi ndings—all factors that could 
be related to non-signifi cance.3

Overall, the scientifi c literature represents an 
incomplete and biased subset of research fi ndings. 
Selective reporting of studies means that fully informed 
decisions cannot be made about care of patients,1 
resource allocation, prioritisation of research 
questions,13 and study design.14 This ignorance can lead 
to the use of ineff ective or harmful interventions and to 
wasting of scarce health-care resources (table).15–17 For 
example, when unreported trials were included in a 
meta-analysis,18 reboxetine was shown to be more 
harmful and no more effi  cacious than placebo for 
treatment of major depression—a diff erent fi nding 
from that when only reported trials were included 
(fi gure 3).

Selective reporting of positive preclinical or 
observational research is a potential explanation for why 
the reported results of only 11–25% of promising 
preclinical studies can be independently replicated for 
drug development,19,20 why clinical trials often do not 
confi rm the benefi t shown in previous reports of animal 
or clinical studies,21,22 and why many reported studies 
showing new epidemiological and genetic associations 
are subsequently refuted.23,24 Inaccessible research can 
also lead to redundant, misguided, or potentially harmful 
research assessing similar interventions.

Even when studies are reported, access to research 
reports is restricted. Journal subscriptions are costly,25 
particularly in low-income settings, but even for leading 
private academic institutions.26,27 Although the number of 
open-access reports has been increasing, access to 78% 
of reported medical research was restricted to journal 
subscribers in 2009.28

Language barriers are another obstacle. Most high-
profi le scientifi c journals are published in English, but 
much of the scientifi c literature is in other languages. 
More than 2500 biomedical journals are published in 
Chinese, fewer than 6% of which are indexed in 
Medline.29 Publications in languages other than English 
are often excluded from systematic reviews because of 
inaccessibility or limited resources for translation and 
searching. Evidence about whether the quality and 
results of research diff er systematically between studies 
reported in English versus other languages is 
confl icting,30,31 and recent data are scarce. The 
impression and quality of studies reported in languages 
other than English is likely to be dependent on the 
context,30 and the default exclusion of these studies from 
systematic reviews can lead to a substantial waste of 
research data.

Access to all study methods and results
Although the reporting of all studies has a major role in 
reductions in bias and improvements in transparency, 

Figure !: Reporting of studies with positive results versus those with null or negative results tracked in 
cohorts from time of inception, regulatory submission, or abstract presentation, and for manuscripts 
submitted to journals3,8

Horizontal bars show 95% CIs. Pooled proportions reported were estimated with the Freeman-Tukey 
transformation in random-e! ects meta-analysis. OR=pooled odds ratio.
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Figure ": Reporting of completed trials, by study characteristic
Data taken from Ross and colleagues’ analysis11 of a random sample of 677 completed trials registered with 
ClinicalTrials.gov between 2000 and 2007.
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Figure #: Results of a meta-analysis of reported and unreported randomised trials of reboxetine versus 
placebo for acute treatment of major depression
Data used to create this fi gure from Eyding et al.18 

Lancet,	  January	  2014	  



SoluNons	  

Clinical	  research	  
•  StraNficaNon	  strategies	  for	  cohorts	  
•  De-‐regulaNons	  for	  vulnerable	  minority	  group	  
•  StandardizaNon	  (biobanks,	  data,	  procedures)	  
•  Policy	  for	  publica@on	  of	  nega@ve	  results	  

Basic	  /Pre-‐clinical	  research	  
•  ObjecNve	  informaNon	  on	  animal	  models	  
•  Animal	  model	  research	  
•  Evalua@on	  of	  quality	  (impact	  factor	  or	  impact?)	  
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The need to generate a new generation of  
physician scientists:  

 
 
•  A tremendous increase of knowledge in biomedical research 

•  Students are not interested in academic careers 
   

•  The funding system of health care (DRG) and economic 
pressure on the system  leaves no time for research of MDs 
in academic medicine. 

 
•  Reduced incomes for MDs in biomedical research compared 

to practioners 
  
•  Scarce career perspectives for physician scientists and 

basic scientists in medicine.  
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Educating a new generation of 
physician scientists 
 
•  Introducing translational research 

all along medical & scientific 
education 

•  Providing access to natural science 
& innovative technology  

•  Providing exposure to clinical context 
to develop patient-orientation 

•  Emphasizing communication,  
teamwork & transdisciplinary 
thinking 

•  Interaction with industries 

•  Provision of protected time for 
research 

Educational Concepts 
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Tandem professorship 
 
 

Professional training 
for translational 

scientists 
 
 

Doctoral researchers 
 
 
 

Master programs 
Medical School 

 
  

Career level Concepts 

Educa@on	  and	  Training:	  	  
Towards	  a	  Culture	  of	  Transla@on	  	  
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•  Training ‘translational 
professors’ 

 
 

 Physician Scientist  
 
 
 
•  Graduate Schools 
 
 
•  Scholarships/grants for 

research rotations of medical 
& life science students 
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Gaps	  in	  the	  transla@onal	  chain	  for	  unmet	  clinical	  needs	  

•  Advent of new technologies (omics, imaging, stem cells, 
bioinformatics etc.)  

•  Translation into better prevention, diagnosis and treatment of 
disease 



Challenges	  in	  biomedical	  research	  

Page 15 

Gap 1 Basic 
 science 

Clinical trials Gap 2 
Improvement 
of health on a 

population 
based level 

•  New	  omics-‐technologies	  hold	  tremendous	  potenNal	  for	  biomedical	  research	  
and	  health	  care	  (“personalized	  medicine”)	  	  

•  Yet:	  translaNon	  into	  be7er	  prevenNon,	  diagnosis	  and	  treatment	  of	  disease	  has	  
been	  a	  fragmented	  and	  slow	  process;	  hardly	  any	  structures	  for	  translaNon	  in	  
place	  and	  lack	  of	  outreach	  to	  communiNes	  

•  Therefore:	  integra@on	  of	  hospitals,	  universi@es	  and	  research	  
ins@tu@ons	  as	  well	  as	  community	  based	  approaches	  to	  tackle	  
the	  gaps	  in	  the	  transla@onal	  chain	  	  



Opportuni@es	  of	  new	  INTEGRATED	  research	  structures	  

A	  transla@onal	  cluster	  of	  excellence	  offers:	  

•  Recognised	  experience	  in	  excellent	  healthcare	  delivery,	  clinical	  
research,	  development	  of	  protocols,	  recrui@ng	  and	  monitoring,	  
public	  health	  	  

•  ExperNse	  in	  pathophysiology	  and	  disease	  causing	  mechanisms	  	  
•  Cubng	  edge	  technologies	  and	  infrastructures,	  imaging,	  

biobanking,	  lab	  faciliNes	  
•  IT	  based	  structures	  of	  data	  transfer	  from	  and	  	  to	  prac@oners	  
•  „Deep	  phenotyped„	  straNfied	  and	  morbidity	  specific	  cohorts	  to	  

be	  followed	  longterm	  and	  biometrics	  	  

and	  the	  Integra@on	  of	  BIG	  DATA	  



Towards  novel solutions for health care 
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•  Bridging centers of excellence 
with community based care 

•  Focus on quality based refunds 

•   Diminish inequalities in health 
research and care (e.g. gender, 
age, rare diseases  minority 
groups) 

•  Focus on prevention in 
children, adolescents and 
young adults 

•  Increase health education 
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ScienNfic	  concepts	  

Biomedical	  Research	  Areas-‐	  present	  
	  
A.	  Organ	  oriented	  

Liver	  =	  Hepatology	  
Heart	  =	  Cardiology	  
Lung	  =	  Pulmonologist	  
	  
B.   Disease	  oriented	  

	  	  	  	  	  	  	  	  	  	  	  	  	  
	  Cancer	  
	  Diabetes	  
	  InfecNon	  
	  	  	  	  	  	  	  	  	  	  

One	  organ	  =	  different	  diseases	  
	  
One	  disease	  =	  different	  mechanisms

	   	  	  	  	  	  	  	  	  	  

Biomedical	  Research	  Areas-‐	  future	  
	  
A.   Mechanism	  oriented	  
	  
Immune	  Mechanisms	  
Metabolism	  
GeneNc/EpigeneNc	  
	  
B.	  	  	  Systems	  oriented	  
Cancer-‐Metabolism	  	  
Obesity	  InflammaNon	  
	  
One	  mechanism	  =	  different	  
diseases	  
One	  mechanism	  affec@ng	  several	  
organs	  and	  func@ons	  
	  
	  



Towards  novel solutions for research 
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•  Bridging academic health care centers 
with  specialized centers for bio-medical 
research  

•  Overcome barriers from bedside to 
bench & from bench to bedside  

•  Better career opportunities for 
translational junior scientists 

•  Establish management of translation 
and Innovation 

•  Validation of approaches of 
personalized medicine and screening 
procedures 

•  Increase quality of (pre-)clinical and 
clinical investigator-initiated trials 



New	  transla@onal	  structures	  worldwide	  

Page 21 

Interna@onal	  examples	  

•  NCATS	  (NaNonal	  Centers	  for	  Advancing	  TranslaNonal	  Science,	  NIH)	  
•  Broad	  Ins@tute	  (Boston,	  USA)	  
•  ITMAT	  (InsNtute	  TranslaNonal	  Medicine	  and	  TherapeuNcs,	  Philadelphia,	  

USA)	  
•  NYGC	  (New	  York	  Genome	  Center,	  USA)	  
•  TMAT	  Programme	  (TranslaNonal	  Medicine	  and	  TherapeuNcs,	  Wellcome	  

Trust,	  UK)	  
	  
	  
Transla@on	  in	  Germany	  

•  DZGs	  (Cancer,	  Cardiovasc,	  Diabetes,	  	  
•  InfecNon,	  NeurodegeneraNon)	  
•  Helmholtz	  TranslaNonal	  Centers	  
•  Berlin	  InsNtute	  of	  Health	  
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Conclusion	  

We	  need	  to:	  
	  
1.  Integrate	  research	  and	  health	  care	  structures	  (EIH?)	  

2.  Accelerate	  translaNon	  
	  
3.  Increase	  a7racNveness	  for	  health	  care	  and	  biomedical	  research	  

	  workforce	  posiNons	  and	  careers	  	  
	  
4.	  	  	  	  Implement	  quality	  instead	  of	  quanNty	  based	  funding	  	  

	  in	  healthcare	  and	  research	  


