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RESEARCH AND INNOVATION
IN UNIVERSITY MEDICINE

ON THE IMPORTANCE OF MEDICAL RESEARCH

In recent decades, ground-breaking scientific discov-
eries in the fields of genetics and molecular diag-
nostics have generated waves of new developments
and revolutionary changes in medical care. How-
ever, from the perspective of patients and doctors,
medical research has also contributed to the devel-
opment and dissemination of expensive medication
and treatment methods. Life expectancy has risen
over recent decades and an ageing population has
increased the demand for healthcare services. At the
same time, these developments have led to a strong
increase in expenditure within the national health ser-
vices worldwide, significantly exceeding economic
growth in the respective countries. Table 2 shows
the growth in healthcare expenditure for selected
OECD countries for the period from 1970 to 2010.
In Europe, it has nearly doubled from 4.9 percent
to 9.6 percent as a share of GDP. This develop-
ment also applies to Germany, France, the Nether-
lands and Switzerland, which currently spend 11 to
12 percent of their GDP on health. In the United
States, the percentage of GDP expended on health-
care has increased from 7.1 percent to 17.6 percent
in the same period.

In 2006, the Federal Government included the policy
areas of health research and medical technology in
its High-Tech Strategy, not least as a consequence of
the social and financial importance of healthcare.!*?
The new legislative period will also require impor-
tant decisions to be made concerning the design of
policy measures in these fields.

In recent decades, expenditure on medical research
has increased even more strongly than that on health-
care. The United States has been in the vanguard of
this development. Here, both the budget for basic
biomedical research and the R&D expenditure of
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the pharmaceutical industry for biotechnology and
medical technology have been increased consider-
ably (cf. Table 3).

Between 1982 and 2012, US public and private R&D
expenditure taken as a whole increased from USD
10 billion to USD 130 billion annually. The growth
in the budget of the National Institutes of Health
(NIH), the most important state organisation for bio-
medical research in the United States, was especially
expansive. The annual funds of the NIH grew from
USD 3.9 billion to USD 31 billion between 1980
and 2012 (with a GDP of USD 16.2 trillion).!** Com-
pared with the level of state funding in Germany,
this represents a considerable difference. In total,
Germany funded medical research to the tune of
EUR 780 million in 2012 (with a GDP of EUR 2.7
trillion), of which EUR 287 million went to project
management bodies within the German Aerospace
Center (DLR) and EUR 493 million to the German
Research Foundation (DFG).!3*

It is only in recent years that the United States’
health research budget has been cut again due to
limits on public funding resulting from increased
healthcare and medical research costs. In Germany,
health expenditure as a percentage of GDP has risen
continually over recent years, however, it has not
reached the US level.!*



Development of healthcare expenditure as a proportion of GDP

in selected countries 1970—2010
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National healthcare expenditure as a percentage of GDP

1970 1980 1990 2000 2010
Germany 6.3 8.4 8.3 10.4 11.5
France 5.7 7.0 8.4 10.1 11.7
Great Britain 4.5 5.6 5.8 7.0 9.6
Japan 4.6 6.4 5.8 7.6 9.6
Canada 7.0 7.0 8.9 8.8 11.4
Netherlands 72 7.4 8.0 8.0 12.1
Switzerland 5.4 7.2 8.0 9.9 10.9
USA 6.9 9.0 12.4 13.7 17.7
OECD 5.3 6.6 6.9 7.8 9.6
Source: own depiction based on OECD Health at a Glance 2013 (data for 1980 — 2010) and
OECD Health at a Glance 2001 (data for 1970).
Development of R&D in the pharmaceutical industry
in selected countries 1980-2010
R&D expenditure in the pharmaceutical industry Percentage
(in million USD PPP) Growth share of R&D
p.-a. expenditure in

1980 1990 2000 2010 2000-2010 BERD
USA 1,777 6,287 12,793 49,415 14.5 17.7
Japan 742 2,647 4811 11,351 9.0 10.6
Great Britain 496 2,003 4,475 6,945 4.5 28.6
Germany 528 1,263 2,315 4,609 7.1 8.0
France 322 1,179 2,557 3,762 39 11.9
Switzerland - - 991 2,988¢4 14.8 38.6
Belgium - 238! 652 1,506° 9.7 11.6
Spain - 192 355 1,002 10.9 9.6
Canada - 204 621 549 -1.2 4.4
Denmark - 144 610% 916 4.6 19.4
1992 22001 42008

BERD: business enterprise expenditure on research and development

PPP: purchasing power parity
Source: own depiction based on OECD MSTI 2013/1 and OECD ANBERD 2009.
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THE CENTRAL ROLE OF UNIVERSITY MEDICINE

University medicine is of central importance to the
performance of medical research, as it is here that
the link between healthcare provision and medical
research is established. At the university hospitals
both basic research and patient and hospital-related
research is conducted, and thus the translation of
research results into healthcare practice (see Box
3). In particular, clinical studies and initial trials are
conducted at university hospitals. Furthermore, uni-
versity hospitals are also responsible for the training
of physicians and the training of young researchers.
In recent years, research into rare diseases and their
treatment, as well as the development of individu-
alised medical treatment measures have gained in
importance. Pharmaceuticals are being developed for
ever smaller patient cohorts.

Translation and translational medicine

Basic scientific research is becoming increasingly
important for clinical treatment. Translational medi-
cine as a link between basic research (bench) and
clinical application (bedside) is playing an increas-
ingly important role. The key expression “from bench
to bedside” defines the act of establishing a bridge
between the knowledge of biological processes and
new human diagnostic techniques and therapies.
However, this does not simply imply a one-sided
stimulation of clinical applications by basic research
— it is equally the case that their implementation
in patient-specific situations provides an important
stimulus for basic research.

Yet, the process of translation within medical re-
search is time and cost-intensive. Few insights gained
in the laboratory are actually deployed in clinical
praxis. In order to promote and expand translation-
al research, it is also necessary to improve com-
munication between researchers and physicians and
feed knowledge gained from clinical applications
back into laboratory research.

Over recent years, translational medicine has gained
in importance and the focus of national research
policies has increasingly shifted to the optimisa-
tion of translation processes.
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Research in the university medicine sector increas-
ingly calls for cooperation between various research
disciplines. In particular, cooperation between medi-
cal professionals and scientists is becoming increas-
ingly important. In order to guarantee the necessary
interdisciplinarity, flexible forms of inter-institutional
collaboration are of advantage. This presents univer-
sity hospitals and their cooperation partners with
new challenges.

INTERNATIONAL COMPARISON OF UNIVERSITY
MEDICINE LOCATIONS

A comparison of the best performing university medi-
cine locations from five countries strong in research
— Germany, the Netherlands, Canada, Switzerland
and the United States — has shown that Germany
has competitive locations, however, none of them
are ranked amongst the top locations international-
ly."3 The United States have by far the best perform-
ing university medicine locations — defined as the
respective universities together with the university
hospitals and teaching hospitals, respectively (cf.
Table 4). The US locations have the best publica-
tion performance and generate more patents than
the research locations in the comparison countries.

These results are drawn from a study conducted by
the Frauenhofer Institute for Systems and Innova-
tion Research (ISI), commissioned by the Expert
Commission. The goal of the study was to identify
the strongest university medicine research locations
worldwide and compare them with each other.!*’

Figure 11 shows the absolute number of publica-
tions per location as well as the publication inten-
sity of the authors at the respective locations for
2012. Publication intensity is calculated by dividing
the number of medical publications by the number
of authors active at each location.!?*

The university medicine location with the highest
level of publications is Boston/Cambridge with Har-
vard University and the associated university hospi-
tals. The dominance of the Boston/Cambridge site
is not just apparent in terms of absolute figures, but
also in terms of publication intensity. The German
sites, measured in terms of absolute number of pub-
lications as well as publication intensity, are gener-
ally ranked in the middle of the comparison group.
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Overview of university medicine locations TAB 04
DATA

Location Institutions Country DOWNLOAD
Berlin Freie Universitdt Berlin, Humboldt Universitdt Berlin, Charité DE

Hanover Hannover Medical School, University Hospital DE

Heidelberg University of Heidelberg, University Hospital Heidelberg DE

Munich LMU Munich, TU Miinchen, University Hospital Munich DE

Tiibingen University of Tiibingen, University Hospital Tiibingen DE

Basel University of Basel, University Hospital Basel CH

Bern University of Bern, University Hospital Bern CH

Geneva University of Geneva, University Hospital Geneva CH

Zurich University of Zurich, University Hospital Zurich CH

Amsterdam University of Amsterdam, Vrije Universitidt Amsterdam, University Hospital Amsterdam NL

Leiden University of Leiden, University Hospital Leiden NL

Rotterdam University of Rotterdam, University Hospital Rotterdam NL

Utrecht University of Utrecht, University Hospital Utrecht NL

Hamilton McMaster University, Hamilton Health Sciences - Chedoke McMaster Hospital CA

Montreal University of Montreal, McGill University, University of Montreal CA

Hospital Centre, Montreal General Hospital
Toronto University of Toronto, University Health Network (Princess Margaret Cancer Centre, CA
Toronto General Hospital, Toronto Western Hospital, Toronto Rehab)

Vancouver University of British Columbia, UBC Hospital CA

Baltimore Johns Hopkins University, Johns Hopkins Hospital UsS

Boston/Cambridge Harvard University, Massachusetts General Hospital - HMS (Harvard Medical School) us

Houston University of Texas, Houston, University of Texas Health Science Center at Houston UsS

San Francisco University of California, San Francisco, UCSF Medical Center UsS

Washington University of Washington, University of Washington Medical Center us

The above mentioned university medicine locations were selected on the basis of an analysis of the publication output. To distinguish between
university publications and university hospital publications, the affiliations captured in the publications have been used. The publications of the
affiliated university hospitals were captured as university hospital publications when the respective university was specifically included as an
affiliate, or when the name of the respective city and the term “hospital” were mentioned as affiliates. For instance, publications of the Technical
University of Munich’s university hospital Klinikum rechts der Isar were assigned to the location of Munich when the respective publications
mentioned the Technical University of Munich or the city of Munich under the author’s affiliates.

Source: own depiction based on Frietsch et al. (2014)

This applies in particular to the locations of Heidel-
berg, Berlin and Tiibingen. In terms of publication
intensity, Munich and Hanover belong to the lead-
ing group. Although Munich exhibits a higher ab-
solute number of publications than Hanover, Hano-
ver has the highest publication intensity of all the
German locations.

Figure 12 shows the excellence rate for the respec-
tive locations in 2010. The excellence rate is calcu-
lated as the percentage of a location’s publications

within the top 10 percent of cited medical research
publications. This indicator is primarily designed to
measure research excellence, i.e. the focus is on the
quality of the publications from the respective loca-
tions. The highest excellence rates within the uni-
versity medicine sector were achieved by US loca-
tions, above all Boston/Cambridge, followed by San
Francisco and Houston. The only non-American loca-
tion ranked in the leading group for this indicator
was Rotterdam, followed by Baltimore and Washing-
ton. The German locations were generally ranked at
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Number of publications and publication intensity
of locations in 2012
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Average publication intensity
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Number of publications

Publication intensity: average number of publications per author.
Source: Web of Science, Scopus, calculations by Fraunhofer ISI.

How to read: in 2012, the authors active at the research institutions of the Boston/Cambridge location published 5,425 publications.
On average this amounts to 0.42 publications per author (publication intensity).

the bottom of this comparison group. The exception
here is Heidelberg, which achieved a middle rank-
ing. Although quantitatively the Heidelberg site pub-
lished less than the other German university medi-
cine sites — both per capita and in total — it appears
that Heidelberg had many publications of a higher
quality compared with other German locations.

Overall, this indicator points to a highly country-
specific picture. With a few exceptions, the highest
excellence rates were achieved by the top locations
in the United States, followed by the Netherlands,
Canada, Switzerland and Germany. Yet, it should
be noted that publications in US periodicals gener-
ally feature more frequently in the top 10 percent
of cited publications worldwide, which, at least in
part, accounts for the resulting ranking. It is prob-
ably still easier for authors from the United States
to publish in a US periodical than it is for authors
from other countries.

Figure 13 shows the number of transnational medi-
cal patent applications for the respective locations
in relation to the average number of patent citations
per application within the period 2005 to 2007. In
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addition to the quantity of applications, the qualita-
tive dimension is also represented, measured in terms
of the average number of patent citations within a
three-year period. Patent citations are one of the
most frequently used indicators for the quality of
patents employed in academic literature.!*

It is clear from the diagram that, on average, patent
applications from the Utrecht location have a very
high technological significance. The same applies to
patent applications from the San Francisco, Wash-
ington and Harvard locations. The Swiss locations
of Basel, Bern and Geneva also display very high
values for this indicator. This is followed by a large
middle field composed of locations from all coun-
tries with an average of 1.5 and two citations per
patent application. German tertiary education insti-
tutions — led by Heidelberg — are situated in this
middle field.

Figure 14 shows patent and publication intensity for
the respective locations during the 2008 to 2010
period.'® It is clear from the diagram that the Bos-
ton/Cambridge site not only occupies the top posi-
tion with respect to the selected patent indicator,
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Excellence rate of publications
per location in 2010
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Excellence rate: share of a location’s publications that are among the top ten percent of the world’s most frequently cited publications in medicine,

relative to all medical publications of the respective location.
Source: Web of Science, calculations by Fraunhofer ISI.

How to read: in 2010, 22 percent of medical publications published by authors active in the location of Boston/Cambridge
were among the top ten percent of the world’s most frequently cited medical publications.

but also displays the highest publication intensity
by far. The Munich site displays a relatively high
patent and publication intensity, being ranked third
for patents and fourth for publications within the
comparison group. The Basel, Bern, Berlin, Heidel-
berg and Baltimore sites also demonstrate a relative-
ly high patent intensity. However, they tend to be
ranked in the middle field in terms of publications.
Overall, it is clear that the respective locations have
diverse profiles, pursuing both scientific publications
and patent applications as opposed to concentrating
exclusively on the one or the other.

The comparative study documents the dominance of
the Boston/Cambridge site with Harvard University
and the associated hospitals in the field of biomedi-
cal research. The Boston/Cambridge site not only
produces more biomedical publications and patents

than all the other locations worldwide, it is also
the leader in terms of the quality of results and
the productivity of the researchers and inventors.
German locations are ranked in the middle field in
terms of patents and publications as well as pro-
ductivity. German locations score less well in terms
of research quality measured according to the pub-
lication excellence rate. A further improvement in
scientific performance should therefore be primarily
focussed on the quality of these research contri-
butions.

59

FIG 12

DATA
DOWNLOAD


http://www.e-fi.de/fileadmin/Download_2014/Abb_12_2014.xlsx

FIG13

DATA
DOWNLOAD

B1-4

EFI REPORT
2014

Number of transnational medical patent applications and

average number of patent citations per application 2005-2007
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Source: EPA - PATSTAT, calculations by Fraunhofer ISI.

How to read: between 2005 and 2007, 1417 transnational medical patents were filed by scientists active
at the location of Boston/Cambridge. On average, each of these filed patents was cited by subsequent patents

2.3 times within a period of four years.

ORGANISATIONAL FRAMEWORK OF
MEDICAL RESEARCH

The funding of medical research is organised
differently internationally

The funding of medical research in Germany, as
in other countries, is characterised by institutional
complexity. The following comparison of the fund-
ing structures in Germany, Canada, the Nether-
lands, Switzerland and the United States provides an
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overview of the most important institutions for the
financing of medical research as well as the institu-
tions which conduct medical research. Current changes
in the funding structure in Germany are analysed
against this background. While funding in the United
States, Canada and the Netherlands is primarily ad-
ministered by independent institutions which in some
cases are explicitly responsible for medical research,
in Germany public funds are awarded by administra-
tive organisations that do not have any specific medi-
cal focus. These intermediary organisations are the
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Patent and publication intensity of locations 2008 -2010
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Patent and publication intensity: number of transnational patent applications/publications per 100 authors.
Source: Web of Science, Scopus, EPA - PATSTAT, calculations by Fraunhofer ISI.

How to read: between 2008 and 2010, an average of 51 publications and 4.3 patent applications per 100 publishing scientists

(authors) was recorded for the location of Boston/Cambridge.

German Aerospace Center (DLR), which as project
management body administers the awarding and co-
ordination of research funds on behalf of the Federal
Ministry of Education and Research (BMBF), and
the independent German Research Foundation (DFG)
financed by the Federal and Ldnder governments.

In the comparison countries the institutions respon-
sible for medical research, such as the National Insti-
tutes of Health (NIH) in the United States or the
Canadian Institutes of Health (CIHR), are under the
auspices of the respective health ministries. While
these ministries function as funding bodies, they del-
egate the execution of this task to the responsible
funding institutions, which are frequently also re-
sponsible for strategy development and the imple-
mentation of coordinated, topical funding in the field
of medical research.'#!

In Switzerland, public research funding is the re-
sponsibility of the Swiss National Science Foun-
dation (SNF), which acts on behalf of the federal
government. The national foundation awards funding
for the medicine/biology sector but does not under-
take any research activities itself.'#

An essential feature of the German research system
is the separation between funding and research insti-
tutions. The DLR, which operates at the behest of
the BMBF and the BMG, and the DFG, operate as
funding bodies but do not conduct any R&D activ-
ities themselves. This institutional separation is jus-
tified on the grounds that it helps to prevent con-
flicting goals in the perceived role of the scientific
establishments. The DFG is concerned that equi-
table cooperation between different research facili-
ties would be made more difficult if one of the co-
operation partners had to apply to the other for the
funding required for the cooperation.'®

The separation between funding and research insti-
tutions established in Germany does not exist in the
United States or Canada, or in the basic research
sector in the Netherlands.'* In the United States,
the NIH also carries out its own research. In 2012
the NIH invested around USD 5.7 billion of its total
budget in its own research projects; the vast major-
ity, to the sum of USD 25 billion, was awarded to
projects outside the NIH. While the CIHR in Canada
and the Nederlandse Organisatie voor Wetenschap-
pelijk Onderzoek (NWO)'#4 are primarily responsible
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Boston/Cambridge as a centre of
life sciences and innovation

The Boston/Cambridge region, like no other loca-
tion worldwide, displays excellent framework con-
ditions for successful medical research. With more
than 100 universities and colleges, Boston/Cam-
bridge is the intellectual stronghold of the east coast.
It has ca. 4.5 million inhabitants and in 2012 gen-
erated an economic output of almost USD 340 bil-
lion.!"#¢ In addition to the top universities of Har-
vard and the Massachusetts Institute of Technology
(MIT) in its immediate proximity, the region of Bos-
ton/Cambridge is also home to further renowned
private universities (Boston University, Northeast-
ern, Tufts, Boston College, Brandeis University,
etc.) and state universities, such as the University
of Massachusetts. The academic landscape of the
Boston/Cambridge region is enhanced by the re-
nowned teaching hospitals of the Harvard Medical
School and Boston University (Beth Israel Deacon-
ess Medical Center, Brigham and Women’s, Chil-
dren’s, Massachusetts General Hospital), which for
years have occupied a pole position with respect
to research funding from the National Institutes of
Health (NIH). In addition, the Boston/Cambridge
region is also home to highly renowned research
institutes such as the Whitehead Institute, the Broad
Institute, jointly run by Harvard University and
MIT, the Dana-Farber Cancer Institute, belonging
to Harvard Medical School, and the David H. Koch
Institute for Integrative Cancer Research. A further
important research institute is the Draper Labora-
tory, which mostly conducts research work com-
missioned by the Ministry of Defense.

In addition to the extraordinary density of univer-
sities, hospitals and research facilities, nine out of
ten of the world’s largest companies from the bio-
technology and pharmaceutical industries have a
presence in Boston, including the global research

centres of Novartis, Merck and AstraZeneca. The
origins of the formerly venture capital-backed com-
panies such as Biogen Idec and Genzyme (Sanofi)
are also found here. Furthermore, the corporate side,
in particular the transfer of research findings into
new products, is strengthened by the presence of
numerous venture capitalists.

A focus of these Boston-based institutions is trans-
lational medicine, i.e. the rapid implementation of
scientific knowledge in clinical practice.'#’ The close
cooperation required for this is made considerably
easier by their immediate proximity to one another.
Many of the institutions named are in fact within
walking distance of each other.!4

The research institutions located in Boston/Cam-
bridge are continually experimenting with new forms
of cooperation. In the field of cancer research for
instance, the David H. Koch Institute provides an
institutional framework for the interdisciplinary co-
operation of engineers and biologists with MIT sci-
entists from different specialties. This cross-disci-
plinary approach is also the focus of the “Bridge
Project” initiated by the Koch Institute and the
Dana-Farber Cancer Institute. The aim is for teams
composed of scientists from different specialties to
think beyond traditional scientific networks and thus
identify new paths for cancer research.

A similar interdisciplinary approach is also pur-
sued by the Broad Institute. Formally connected
to the MIT, Harvard University and the associated
hospitals, the Broad Institute links the work of stu-
dents, postgraduates, scientists and administrative
specialists in its own research projects. The insti-
tute’s three organisational units (core member la-
boratories, programs and platforms) are character-
ised by a regular interdisciplinary exchange and the
bundling of cross-disciplinary expertise.

for the awarding of funding to external research in-
stitutions, they can also conduct their own research
projects at the affiliated institutes.!4’

A similar approach was first adopted in Germany
with the establishment of the German Centres for

Health Research (DZG) in 2009. Thus, the Helmholtz
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institutes integrated into the DZG are entrusted with
research tasks as well as assuming responsibility
for administering funds for the other participating
research institutes.'>® However, in distinction to the
institutions named above, the focus of the Helm-
holtz Association (HGF) is the conduction of its
own research. In terms of volume, the administration
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Boston/Cambridge and its major medical research institutions
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of external projects only constitutes a small part
of its work.

In addition, measures have been taken to limit
potential conflict between the tasks of research and
research funding. Thus, during the establishment of
the DZG the Helmholtz institutes were not involved
in the process of selecting the other facilities. The
selection of all the facilities incorporated in the DZG
was carried out by the BMBF and the DLR in col-
laboration with an external evaluation committee. In
the opinion of the Expert Commission, these meas-
ures have initially succeeded in preventing the feared
conflict of interest.

However, in its position paper “Helmholtz 2020 —
Shaping the Future Through Partnership”, the HGF
suggests that institutional funding should be more
closely linked to project funding, proposing the con-
duction of its own project funding activities as a
means to achieve this.!*> The Expert Commission
rejects this idea (cf. Chapter A 1), as a mandate ex-
tended in this fashion would upset the well-balanced
division of roles established between non-university
research organisations and the universities, to the
detriment of the universities.

The different funding practices of the German
funding institutes DFG and DLR

With the DFG and the project management organi-
sation DLR, working at the behest of the BMBF
and the BMG, Germany has established a comple-
mentary structure for research funding that is unique
worldwide. However, the funding practices of the
two institutions display a number of distinct features.
While the BMBF/DLR conducts programme-oriented
research funding organised according to strategic
goals (top-down), the DFG primarily funds basic
research in which the researchers themselves select
the research topic (bottom-up).

Funding from the BMBF/DLR is often described by
universities and non-university research organisations
as more bureaucratic than that from the DFG. In
many cases, funding by the BMBF/DLR is associ-
ated with more complex research specifications and
more elaborate controlling procedures.'s?

6L

While there may be objective reasons for the in-
creased administrative requirements,!>* the Expert
Commission calls for the identification of any ten-
dencies towards excessively bureaucratic handling
of funding instruments by the funding organisations,
and their limitation.

Furthermore, researchers active in the university medi-
cine sector complain that in the case of BMBF/
DLR financed research projects — in contrast to DFG
financed projects — it is difficult to meet the require-
ments with respect to a clear division between re-
search activities and patient care. In principle the
DFQG, just like the BMBF/DLR, also demands that
research and patient care times be listed separately.
That said, the practical implementation of these re-
quirements is considered to be less strict and com-
paratively unbureaucratic with DFG projects.!>

Promoting translation through new forms
of cooperation

To improve the translation of results, university hos-
pitals collaborate with private enterprises and non-
university research organisations.'’® Forms of co-
operation extend from cooperation on individual
research projects, institutional cooperation in larger
funding contexts — such as special research fields,
the excellence initiatives and the German Centres for
Health Research — through to the partial fusion of the
participating institutions. Thus, from 2015 onwards,
cooperation between the Charité and the Max Del-
briick Center for Molecular Medicine (MDC) will
be conducted within the framework of the newly
founded Berlin Institute of Health (BIH), a public
corporation.'s’?

The six German Centres for Health Research cur-
rently form a framework for cooperation between
university medicine and non-university research
organisations. These centres are designed to offer
optimal conditions for research into major widespread
diseases in Germany, while also promoting cross-
institutional cooperation in health research. Thanks
to their integrative structure, they help to network
researchers from universities and non-university re-
search organisations working in the field of major
widespread diseases. This networking and the associ-
ated expansion of existing research structures for trans-
lational research, together with the close interaction
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Year Number Organisations- Administrative Fund
Name of centre established of locations form office administration
German Center for 2010 7 registered society Autonomous Max Delbriick Center
Cardiovascular Research (Charité) for Molecular
(DZHK) Medicine (Helmholtz)
German Center for 2010 7 registered society Helmholtz Centre Helmholtz Centre
Infection Research for Infection for Infection Research
(DZIF) Research
German Center for 2010 5 registered society University of Gies-  Helmholtz
Lung Research (DZL) sen (University Zentrum
Hospital Giessen and Miinchen
Marburg Lung Center,
UGMLC)
German Consortium 2012 8 foundation German Cancer German Cancer
for Translational Cancer Research Center Research Center
Research (DKTK) (DZKF) Heidelberg  (DZKF) Heidelberg
(Helmholtz) (Helmholtz)
German Center 2009 5 registered society Helmholtz Helmholtz
for Diabetes Research Zentrum Zentrum
(DZD) Miinchen Miinchen
German Center for 2009 9 Helmholtz Centre + DZNE DZNE
Neurodegenerative cooperation partners  location Bonn location Bonn
Diseases (DZNE) (registered society)  (Helmholtz) (Helmholtz)

Source: Loos et al. (2014: 168).

with the corporate sector, are designed to facilitate
a more rapid transfer of research results into every-
day clinical practice.'s

In the period up to 2015, the six centres that have
been established since 2009 will receive BMBF fund-
ing totalling EUR 700 million. The Federal Govern-
ment provides 90 percent of the funding, while the
remaining 10 percent come from the federal states
participating in the DZG.'**

Even though the DZG have chosen different organi-
sational forms and different cooperation structures,
a feature they all share is the management of funds
by the participating Helmholtz centres. Four of the
DZG have also located their administration offices
in a Helmholtz centre. The prominent role of the
Helmholtz Association relative to the university part-
ners has been widely criticised.'® The Federal Gov-
ernment justifies the central role of the Helmholtz
centres with the argument that their specific mission
and funding structure enables them to guarantee the
sustainable development of the DZG.!*! According
to the coalition agreement, the concept of the Ger-
man Centres for Health Research is to be pursued

within a science-led process.'> Whether the role of
the Hembholtz Association will be further strength-
ened in this process remains to be seen.

Initial experiences with the centres have shown the
extent of the development and coordination work re-
quired, e.g. in respect of the use of data and propri-
etary rights, before research projects can be reliably
conducted. Since the professional evaluation of the
centres is scheduled to begin in 2014, it is not cur-
rently possible to assess which of the DZG have suc-
cessfully negotiated the initial phase, which organi-
sational forms have proven most effective, and whether
the overall model can be considered a success.!®?
The decision on the future structure and organisa-
tion of the centres, as well as the establishment of
further centres, will be dependent on the results of
the evaluation.
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THE FINANCING OF R&D IN THE UNIVERSITY
MEDICINE SECTOR

Germany ranked in the middle field for public
funding of health-related R&D

The international comparison of state funding for
R&D in the health sector is based on data from
the OECD (cf. Figure 16).'* In 2012, health-related
R&D in Germany was funded to the tune of EUR
4 billion,'® equivalent to 0.15 percent of GDP. In
the United States and the Netherlands, health-related
R&D was funded more intensely (0.23 and 0.20
percent of GDP, respectively). As the correspond-
ing rates for Canada and Switzerland are not avail-
able, these countries cannot be included in the analy-
sis. A comparison with further countries shows that
state funding for health-related R&D in Germany is
in the middle field.'®

Income from healthcare is decisive in
determining the budget of German university
medicine

The duties of Germany’s university medicine sec-

tor — consisting of healthcare, research and teach-

ing — are financed from three sources: administra-
tive income (primarily from healthcare provision),

basic funds and third-party funding (cf. Figure 17).

— The universities’ administrative income is largely
composed of revenue from economic activities and
assets.'®” In Germany’s university hospitals, admin-
istrative income from healthcare provision contrib-
utes the lion’s share to the financing of university
medicine. Since 2004, hospitals bill their services
according to the integrated, performance-related
and flat rate DRG remuneration system (Diagno-
sis Related Groups remuneration system).'® Over
recent years, the administrative income in the uni-
versity medicine sector has risen continuously —
from EUR 8.8 billion in 2002 to EUR 13.4 bil-
lion in 2011.'® This represents an annual growth
rate of 4.8 percent.

— Basic funds in the university medicine sector have
increased from EUR 4.3 billion in 2002 to EUR
5.0 billion in 2011.'7° This represents an average
annual growth rate of 1.9 percent for this period.

— Third-party funding is composed of revenue raised
by the universities in addition to their regular
budget. It is almost exclusively used for the
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financing of research. In 2011, the universities
succeeded in raising a total of EUR 1.53 billion
in third-party funds in the areas of human medi-
cine and health sciences.!'”" Third-party funding
has risen continuously at an average rate of 6.6
percent per annum since 2002.

The university medicine budget continues to be large-
ly determined by administrative income. While the
percentage of basic funds in the period under consid-
eration fell from 30.6 to 25.3 percent, the percent-
age of administrative income rose from 63.2 to 67.1
percent.

In 2011, just under EUR 3.45 billion was spent on
research and development in the field of medicine/
health sciences.!”> That represents 26 percent of the
total R&D expenditure at universities (EUR 13.34
billion). Compared with 2002, R&D expenditure in
the university medicine sector has risen by 51 per-
cent, i.e. an average of 4.7 percent per annum. This
is somewhat higher than the growth in the other
fields combined (49 percent, i.e. an average of 4.5
percent per annum).
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Basic funds, administrative revenue and third-party funds in university medicine 2002-2011
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University hospitals with systematic additional
expenses

Despite the significant increase in income from health-
care provision, a substantial percentage of German
university hospitals are faced with funding deficits.
In summer 2013 the University Chancellors’ Working
Group on University Medicine (Kanzlerarbeitskreis
Hochschulmedizin) predicted that just under half of
the university hospitals would have a negative an-
nual result for 2013 and that only 20 percent of the
clinics would be in the black.'” As a consequence,
a number of stakeholders, including the Association
of University Hospitals in Germany (VUD) and the
Medical Faculty Association (MFT) call for finan-
cial compensation for the additional costs faced by
university hospitals for which the DRG remunera-
tion system does not offer any, or sufficient, finan-
cial compensation. It is argued'” that the university
hospitals are subject to above-average financial pres-
sures, e.g. as a result of a relatively high percent-
age of extreme cost cases that are not adequately
covered by the DRG system, insufficient funding of
the university outpatient departments, the absence of
performance-related and timely financing of new ex-
amination and treatment methods as well as a high
percentage of physicians undergoing further training.

To the extent that the university medicine sector is
faced with unremunerated costs, there is a danger
that loss-making healthcare provision in the univer-
sity hospitals will be subsidised by funds that are
actually meant for research and teaching. Thus, in
the past cost shifting has been criticised,'” according
to which, as a consequence of poor transparency,
there is no guarantee that funds earmarked for re-
search and teaching at the university hospitals are
exclusively used for this purpose. Instead, the ex-
isting framework conditions and incentives would
tend to suggest that loss-making healthcare provi-
sion is being subsidised. According to the University
Chancellors’ Working Group on University Medi-
cine, the “close financial links between clinic and
faculty result in the diversion of funds designated
for research and teaching to the offsetting of losses
from healthcare provision””!”® In the view of the
Expert Commission, it is correct that research re-
sources within this context are not always used for
their intended purpose.

In other countries, systematic additional expenses
faced by the university hospitals resulting from re-
search or training are frequently taken into account —
as is the case in Canada, the Netherlands, Switzerland
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and the United States.!”” Furthermore, in the US,
there is additional remuneration for high cost cases:

— In Canada the provincial health ministries award
the Academic Health Science Centres (AHSC) a
subsidy for research and training.

— In the Netherlands the university hospitals (UMC)
receive additional funding for their special role in
research, training and innovation — the so-called
“academic component” for research, financed by
the ministry of health. The UMC also receive a
contribution from the education ministry for train-
ing and research.

— In Switzerland hospitals are paid an additional
pro-capita flat rate for the further training of phy-
sicians. As a matter of principle, these flat rate
payments are higher for university clinics; how-
ever, they are also awarded to non-university hos-
pitals where training is conducted.

— In the Unites States additional expenses are not
compensated for directly. However, hospitals can
receive additional operational funding to cover
indirect costs resulting from the further training
of medical specialists (Indirect Medical Educa-
tion Index), the direct costs of the training of as-
sistant doctors (Direct Graduate Medical Educa-
tion) and the treatment of Medicare and Medicaid
patients. Furthermore, additional remuneration for
high cost cases is also provided. University hos-
pitals benefit from these supplementary financing
regulations to a high degree.

The coalition agreement between CDU, CSU and
SPD addresses this problem in Germany.!”® Accord-
ingly, remuneration of the special duties of univer-
sity hospitals and maximum care hospitals within
the DRG system is to be improved. The Institute
for the Hospital Remuneration System (InEK) has
been commissioned to develop a suitable special re-
muneration system by the end of 2014 for high cost
cases that cannot be properly accounted for within
the flat rate per case system. Furthermore, the ser-
vices of the university outpatient departments are to
be adequately remunerated in future.

The VUD and the Academic Advisory Board of the
German Medical Association estimate the funds re-
quired to meet the systematic additional expenses
incurred by university hospitals at around EUR 1
billion per annum.!” The National Association of Stat-
utory Health Insurance Funds (GKV-Spitzenverband)
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refers to the InEK analysis due at the end of 2014,
which will indicate where cost deficits as well as
cost surpluses have been incurred.'s

The MFT and VUD are doubtful whether a change
to the DRG system alone will be sufficient to com-
pletely offset the systematic additional costs incurred
by university hospitals at the required speed.'s' To-
gether with the German Society for Internal Medi-
cine (DGIM) and the University Chancellors’ Working
Group on University Medicine, they see the need to
introduce a system subsidy as an independent source
of financing for the university medicine sector.'®> In
the opinion of the VUD, both the statutory health
insurance funds and the BMBF could be considered
as potential financiers, as important additional costs
have a clear relationship to either healthcare provi-
sion or research.'®* In contrast, the German Medical
Association considers specific additional payments
linked to concrete performance parameters to be su-
perior to flat rate system subsidies.'®* For example,
a fictive standard subsidy for research and teaching
per student, or a system modeled on other student
performance figures and third-party funding procure-
ment would be expedient.

The Expert Commission acknowledges that the uni-
versity medicine sector is subject to additional ex-
penses for which there is at least partial compensa-
tion in all the comparison countries examined, with
the exception of Germany. As a result, research at
German university hospitals is at a disadvantage rela-
tive to comparable institutions abroad. There is also
the danger of systematic cross-subsidisation of health-
care provision using research funds.'® The Expert
Commission thus welcomes the fact that the gov-
erning parties have addressed the problem of addi-
tional expenses in their coalition agreement.



B 1-6 CLINICAL STUDIES

The situation of clinical studies in Germany
has improved

Clinical studies play a prominent role in the trans-
lation of the results of basic research into patient
care. They are compiled with the participation of
patients, i.e. test persons. A distinction is to be made
between clinical trials and observational studies.!'®
In the case of clinical studies, participants receive a
specific treatment that is carried out according to a
study plan. The goal could be e.g. to test the safety
or efficacy of medication or medical devices. In the
case of observational studies, no specific (additional)
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treatment is specified on the part of researchers. In-
stead, the aim is the systematic collection of data
on specific patient or population groups.

Patient-oriented clinical research did not become the
focus of medical research in Germany until well into
the 1990s.187 In 2003, the BMBF and the DFG in-
troduced continual funding of clinical studies as part
of a joint initiative.!®® In recent years, the BMBF
has carried out increased structural funding measures
as a complement to project funding with the goal
of improving the framework conditions for patient-
oriented clinical research in Germany (cf. Box 5).
According to existing evaluations of these structural
funding measures, they successfully complement the

BMBF structural support measures
to improve framework conditions for
patient-oriented clinical research!®

— Coordinating Centres for Clinical Trials (KKS):'%
The KKS are designed to support all the processes
involved in clinical trials. They play the role of
a central service organisation for the universi-
ties, providing personnel and logistical resources
for the planning, implementation and evaluation
of clinical trials. The BMBF financed the cre-
ation of twelve KKS between 1999 and 2009
with a total of EUR 38 million. Furthermore,
within the framework of the BMBEF’s public an-
nouncement “Coordinating Centres for Clinical
Trials”, the Pediatric Network for the develop-
ment and testing of pharmaceuticals for children
and young people within the KKS (PAED-Net),
the Study Network Surgery (CHIR-Net) and the
German Clinical Trials Register (DRKS) have
been or will be supported.'®!

— Clinical Study Centres:!*?> The Clinical Study Cen-
tres are designed to coordinate patient-oriented
clinical research at the university hospitals. Fur-
thermore, they are designed to train study per-
sonnel and young scientists. In a first round of
funding from 2007 to 2011, the BMBF financed
Clinical Study Centres at six sites to the tune of
around EUR 24 million. Funding will continue
in a second round ending in 2015 with EUR 20
million being awarded to five sites. The sites
will be equipped with the necessary resources,
study know-how will be developed and the

recruitment potential of the hospitals, i.e. their
regions, will be ascertained.

— Integrated Research and Treatment Centers
(IFB):'** In the period from 2006 to 2015, sev-
eral centres are being established with the help
of IFB funding. Each of the centres will spe-
cialise in one important disease area and en-
compass both research and treatment, and con-
tribute towards strengthening the profile of the
respective medical faculties and their university
hospitals. The funded universities are to devel-
op suitable, cross-disciplinary structures in order
to increase the attractiveness of patient-oriented
research and to improve support for young re-
searchers. Up to now eight IFB concepts have
been funded to a total of EUR 148 million.

— Competence Networks in Medicine:'** Since 1999,
the BMBF has funded a total of 21 Compe-
tence Networks in Medicine covering a range
of different diseases. Horizontal networking is
designed to facilitate interdisciplinary coopera-
tion between hospitals and basic research; verti-
cal networking is designed to promote the inte-
gration of all levels of research and patient care
as a means to accelerate knowledge transfer. With
the conduction of multi-centric therapy studies
within the networks progress in clinical research
is to be achieved. In the period between 1999
and 2007 a total of around EUR 225 million
was awarded to 17 competence networks. Around
EUR 250 million is currently earmarked for the
funding of competence networks over a twelve-
year period.
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project funding of clinical studies through the crea-
tion of an infrastructure.

According to the evaluation of the Coordinating Cen-
tres for Clinical Trials (KKS) and the Clinical Study
Centres, these funding measures have succeeded in
establishing structures for patient-oriented clinical re-
search which continue to function after the funding
from the BMBF has ended.!®s The structures offer a
broad palette of advisory and consultation services,
thus functioning as full-service organisations for the
planning and implementation of clinical studies. Thus,
according to the evaluation, they have assumed an
important local role in many clinical trials and have
had a positive influence on their quality. Thanks to
their training and further training offers, they have
had a positive effect extending beyond the centres
themselves, improving the competences of partici-
pants in respect of the planning and implementation
of clinical studies. At many sites, the KKS struc-
tures have led to a more professional cooperation
between university medicine and the pharmaceutical
industry. However, the evaluation also concluded that
the funded centres were less successful in achieving
the goal of influencing the faculties and clinics in
order to bring about changes and improvements in
the framework conditions for research. In addition,
there were acceptance problems on the part of the
clinicians at a number of sites. The financing situa-
tion of the centres is problematic: in many cases
the institutions have succeeded in procuring more
third-party funds following the end of the BMBF
funding and a reduced or constant level of financ-
ing from federal state funds. However, this was fre-
quently accompanied by a greater focus on studies
financed by industry as well as a reduction in the
range of services offered.

The evaluation of the Competence Networks in Medi-
cine'¢ attributes a strengthening of non-commercial
medical research in Germany to the support meas-
ures. The competence networks facilitate the recruit-
ment of patient samples of a sufficient size and multi-
centric approaches for the generation of valid and
evidence-based results.!”’

High number of clinical trials in Germany

ClinicalTrials.gov — a service provided by the NIH —
has recorded around 156,000 clinical trials worldwide.
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Around three quarters of these trials were conducted
in North America and Europe (cf. Figure 18). A
quarter of the ca. 44,000 European trials were con-
ducted with German participation (cf. Figure 19).

According to a survey among experts from indus-
try, academic clinical trial units and clinical research
organisations, Germany, Great Britain and the Nether-
lands are considered the best locations for clinical
trials in Europe.!*®

However, there are hardly any international compara-
tive figures for the costs to pharmaceutical com-
panies of conducting clinical trials. A report financed
by the NIH published in 2010 states that clinical trials
conducted in Germany are only half as expensive
as studies conducted in the United States.!'” The
comparison countries Canada, the Netherlands and
Switzerland were not included in the evaluation.
According to an earlier study from Charles River Asso-
ciates,?®® which provided an international comparison
of the average costs per patient for phase III trials,
those conducted in Germany were well below those
in the United States and Canada and at a similar
level to those in the Netherlands.

Adequate structures required for clinical
research in the field of rare diseases

The causes of many rare diseases (RD) (cf. Box 6)
have not been investigated yet. Establishing their
causes is not only of importance for the treatment
of patients with RD; it can also contribute to an
understanding of fundamental biomedical relation-
ships and thus of common diseases.?”! The reason
for this is that RD can generally be traced back to a
few individual factors which can be intensively and
extensively researched.

RD healthcare provision and the RD research land-
scape currently lack adequate structures. Against
this background, the BMG and the BMBF, together
with the German Alliance of Chronic Rare Diseases
(ACHSE) have developed a national action plan for
people with rare diseases, which was presented to
the general public in August 2013.22 The national
action plan comprises 52 measures designed to assist
in the creation of medical care structures, the pool-
ing of competences, and improving research in the
field of RD. The aim is to promote cooperative
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Source: own depiction based on http://clinicaltrials.gov/ct2/search/map?map=

(last accessed on 10 January 2014).

research and the networking of science and hospitals
in a targeted fashion. The national support measures
are to be coordinated and supplemented at a Euro-
pean and interdisciplinary level. For the period until
2018 the BMBF has earmarked EUR 27 million of
project funding for national and European research
cooperation. The Expert Commission welcomes the
plan to strengthen cooperative research and the net-
working of science and hospitals. However, it ques-
tions whether the planned measures are sufficient to
achieve an adequate pooling of research resources
in the area of RD. The question as to whether new
organisational forms need to be developed for re-
search into RD also needs to be posed.?

The European Union also supports research into RD.
For example, within the framework of the 2014-2015
support phase of the Horizon 2020 programme, the
development of new therapies for RD is being

funded, European Reference Networks supported and
ERA NET co-financed in the area of RD.?*

TECHNOLOGY TRANSFER AND COOPERATION
WITH THE PRIVATE SECTOR

Declining relevance of industry as provider of
third-party funding

In 2011, around 26 percent of third-party funding
received by university medicine was attributable to
industry.?”> These funds amounted to approximately
EUR 357 million. In recent years, however, the fund-
ing level provided by industry has been stagnating,
while external funding as a whole experienced an
increase. Between 2002 and 2011, the proportional
value of third-party funds from industry sources de-
clined from 39 to 26 percent. In the higher education
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Rare diseases (RD)

Diseases are classified as rare when they are con-
tracted by no more than five out of 10,000 people.?%
A total of around four million people in Germany
and around 30 million people in Europe suffer from
one of the estimated 7,000 to 8,000 rare diseases.
RD generally have genetic causes, are seldom cur-
able and frequently manifest themselves in several
organ systems simultaneously.

For a long time due to high R&D costs and a rela-
tively small sales market, industry showed little
interest in bringing medication against RD — so-
called orphan drugs — onto the market. Consequent-
ly, both the United States and the EU have taken
measures to establish incentives for the develop-
ment and market entry of orphan drugs.?”’

The field of RD poses special challenges, both with

respect to patient care and research:2%

— RD are frequently diagnosed late or not at all.
As several organs are generally affected, as a
rule, complex and interdisciplinary diagnostics
and treatment is required. The causes of many
RD have not been researched yet. Consequent-
ly, corresponding therapies are frequently un-
available.

— The integration of basic research and clinical
research is of special significance for research
into RD. However, difficulties resulting from,
on the one side, the low number of researchers
working on RD, and on the other, the regional
distribution of patients, need to be overcome.

sector as a whole, this proportion declined from 26
to 21 percent in the same period.

Clinical trials as core field of cooperation
with private sector

The conduction of clinical trials is a core area of
cooperation between the university medicine sector
and the pharmaceutical industry. Around 80 percent
of clinical trials conducted in Europe are commer-
cially sponsored, mostly by pharmaceutical compa-
nies (cf. Table 6). The pharmaceutical industry, in
turn, expends well above 50 percent of its R&D
budget on clinical research.?”
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Clinical trials frequently lead to debates on the con-
tributions made by companies and public institutions
and the reimbursement of the university hospitals’
costs.?!® Private enterprises are internationally flex-
ible in their choice of partners and often make use
of subsidies for clinical trials offered by some coun-
tries. In Germany, the costs of clinical trials were
inadequately calculated for a long time. Many of
the German university hospitals have only recently
established adequate cost accounting systems.

Broadening scope of collaborations with
private sector

In addition to clinical trials, at least medium-term
cooperation projects with a somewhat broader scope
have become increasingly important as a means of
cooperation between university medicine and indus-
try in recent years.?!! These projects generally start at
a much earlier phase of the research process, often
starting in the basic research phase. These projects
go further than individual studies and may include
a broad range of cooperation forms (cf. Table 7).
Large pharmaceutical companies choose their uni-
versity partners at an international level, with a large
number of relevant cooperation projects to be found
in the United States and Great Britain in particular.?'

The general public has occasionally expressed the
concern that collaborations between university medi-
cine and private enterprises jeopardise the research
freedom and independence of university hospitals.?'?
To create public acceptance for such collaborations,
they should be designed in a way that safeguards the
legitimate interests of the company and prevents con-
flicts of interest on the part of university medicine.

Room for improvement in the area of patent
exploitation

In university medicine, technology transfer, i.e. the
transfer of academic research and development results
to enterprises for the purpose of economic exploita-
tion, has become more important in recent years.?!4
The most prominent modes of technology transfer
are patent applications and patent exploitation as
well as the creation of spin-off enterprises.?!s
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Clinical trials 2005-2012 according to source of funding

(figures in percent)

2005 2006 2007 2008 2009 2010 2011 2012
(28.1.) (03.01.) (01.01.) (01.01.) (01.01.) (01.01.) (31.12.) (31.12.)

commercial 89.0 82.0 81.0 80.0 79.5 79.0 79.0 79.0
non-commercial 10.0 17.0 18.5 19.5 20.0 20.5 21.0 20.0
Clinical trials according to source of funding as a percentage of all clinical trials per year. Residual amount not included.
Own depiction based on Loos et al. (2014) based on https://eudract.ema.europa.eu/document.html#statistics
(last accessed on 6 June 2013).
Examples of enhanced research cooperations between
university medicine and industry in Germany

University medicine partners,
Cooperation and non-university research organisation Industrial partners Year
Strategic alliance for promoting preclinical University of Giessen Pfizer 2009 and
research in the field of pulmonary vascular 2013
diseases — enhanced cooperation in the area
of degenerative lung diseases
Financing of a research group at the CPC and Comprehensive Pneumology Center (CPC, Roche 2010
iLBD on research into new cell therapy methods partners: Helmholtz Zentrum, LMU University
with chronic lung diseases Hospital Munich, Asklepios Fachklinik Miinchen-

Gauting) and Institute of Lung Biology and

Diseases of Helmholtz Zentrum Miinchen
Endowment of a chair in the field of University of Erlangen-Nuremberg Abbott 2010
gastroenterology
Scientific collaboration in the field of stroke Charité Sanofi 2010 and
research — additional partnership within the 2012
framework of a diabetes alliance, also including
the joint Sanofi-Charité diabetic laboratory
Creation of the public-private partnership University of Ulm Boehringer 2011
research association Boehringer Ingelheim Ingelheim

Ulm University BioCenter (BIU) —

focus on research into neurodegenerative,
cardiometabolic and pulmonary diseases.
Jointly funded by Boehringer Ingelheim,
the federal state of Baden-Wiirttemberg and
the University of Ulm.

Source: own depiction based on Loos et al. (2014) using data by vfa; own internet research.?'¢
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Since 2002, universities in Germany have been able
to make use of patent exploitation agencies, which
have been established mostly at a federal state lev-
el.?” In some cases, e.g. at the Charité Berlin and
the University of Heidelberg, medical faculties have
established independent technology transfer agencies.

To promote patent applications, a number of major
German universities have established their own pa-
tent exploitation agencies, among them Munich and
Heidelberg. This means that researchers active in
these locations are no longer dependent on the re-
spective federal state’s patent exploitation agency,
but can turn to local experts who are familiar with
the researcher’s work and his or her specific needs.
However, the creation of independent patent exploita-
tion agencies is not an option for small universities.

The introduction of a grace period would mark a
further step in promoting patent applications. Re-
searchers at universities are still faced with the di-
lemma of having to publish or patent their results
as swiftly as possible in order to prevail in scientific
competition. Since medical research is a dynamic
research area with high patenting activity, patent-
ing barriers are particularly problematic here. In the
view of the Expert Commission, this conflict could
be partially mitigated through the introduction of a
grace period.?'

Venture capital-backed start-up businesses as
important innovators in medical research

In the long term it will be important to foster an
entrepreneurial culture at Germany’s tertiary education
institutions, a culture that continues to be compara-
tively poorly developed in Germany. In the United
States and Canada, for instance, entrepreneurial train-
ing is part of the curriculum of scientists and phy-
sicians. In contrast to that, physicians in Germany
receive only little guidance with regard to starting
up a business.?"”

Both new enterprises and universities together con-
siderably contribute to the discovery of innovative
drugs and the development of drugs related to new
fields of application that have not been considered
previously.?2
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The development of drugs often incurs high R&D
costs in conjunction with relatively high project risks.
Due to this, many new enterprises from the life sci-
ences sector are dependent on large sums of venture
capital. Yet, in Germany the financing of capital-in-
tensive early-stage projects continues to be an issue.??!
The Expert Commission has repeatedly called for the
necessity to improve conditions for venture capital-
ists, which continue to be unfavourable to date. In
the coalition agreement, the governing parties have
agreed to adopt a venture capital law to improve the
legal and fiscal framework for venture capital based
on different financing options.””> The Expert Com-
mission expressly welcomes these plans.

USE OF ICT IN MEDICAL RESEARCH

Information and communication technologies (ICT)
are becoming ever more relevant in medical re-
search.?? In addition to the creation of networks
and the use of large amounts of data — to be fur-
ther analysed in the following example — a range
of other topics are also relevant here. These include
hardware and software solutions required for genetic
research, the support of workflows and quality man-
agement in clinical trials, as well as the IT infra-
structure used in biobanks.

ICT opens up networks and research resources

Interdisciplinary cooperation and the efficient use of
scarce research resources are continuously gaining
relevance in medical research. ICT can supply im-
portant tools to promote the networking of scien-
tists and the provision of information on available
research resources. Open-source solutions for this
field of application include Harvard Catalyst Pro-
files and eagle-i (see Box 7). In future, medical re-
search institutions should make stronger use of the
opportunities offered by ICT for networking and the
efficient use of scarce research resources.
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Availability and use of large data sets becoming
ever more important

The term “big data” refers to the analysis of large
amounts of complex data from multiple sources with
a high processing speed. In biomedical research, the
use of such large data sets is playing an increasingly
important role. The smart merging, linking and evalu-
ation of such data sets can open up new prospects
for research. Big data could provide German and
European locations with the chance to distinguish
themselves in medical research. Yet, the use of large
data sets is often limited by the fact that necessary
data infrastructures are lacking and scientists are in-
sufficiently trained in dealing with big data. Further
core challenges include the protection of sensitive
patient information as well as the development of
methods for securing, aggregating and processing
heterogeneous, non-standardised data.

To advance the utilisation of clinical data for re-
search, the open-source solutions i2b2 and SHRINE
have been developed in the United States (cf. Box
7). The i2b2 software is characterised by its abili-
ty to process highly heterogeneous data from mul-
tiple hospital information systems.??* i2b2 is becom-
ing more and more established also in Germany and
Europe.?” In Germany this software is used e.g. at
the university hospitals of Erlangen-Nuremberg, Got-
tingen and Leipzig.??® Under the umbrella of TMF
(Technology, Methods, and Infrastructure for Net-
worked Medical Research), a networking platform for
medical research in Germany and within the frame-
work of a research consortium funded by the BMBF,
said institutions are working on making i2b2 more
accessible to stakeholders from the German research
system.??” Furthermore, a Europe-wide public-private
partnership project that also involves large pharma-
ceutical companies, is also based on i2b2/SHRINE.??

The BMBF provides several measures to support
the use of large data sets for biomedical research.??
However, the Federal Government has not yet pre-
sented a concerted strategy for tapping the poten-
tial of using large data sets for biomedical research.
In contrast to that, the NIH initiative Big Data to
Knowledge (BD2K) has been launched in the United
States, which aims to train bioinformatic specialists
and advance the development of data infrastructure
(cf. Box 8).
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QUALIFICATIONS AND WORKING CONDITIONS
IN MEDICAL RESEARCH

Lack of scientific basis in the training of
medical students

In recent years, the training of medical students at
German universities was increasingly focussed on spe-
cialised skills and on strengthening practical medical
activities. As practical training elements have been
brought to the fore, there are now calls for a stronger
scientific focus in the training of medical students.
The Association of the Scientific Medical Societies
in Germany (AWMEF) has pointed out that the cur-
rent training regulations and their implementation
at medical schools pose the risk that “the scientific
foundations of medical subjects are not adequately
represented in today’s academic curriculum.”?3

The practice and patient-oriented design of medical
degree courses is often cited as the reason why the
interest in clinical research is declining and fewer
and fewer medical students opt for an academic
career. Furthermore, the lack of scientific quality of
doctoral theses in the medical field is another issue
that is frequently addressed. In the view of the Ger-
man Council of Science and Humanities (Wissen-
schaftsrat), medical doctoral theses often have the
quality of a graduate thesis and thus fail to meet the
standards of independent research work.?!

The debate on medical training, and especially the
question of balancing practical experience with scien-
tific quality and research relevance, is in full swing
not only in Germany, but also in its comparison
countries (i.e. the Netherlands, Canada, Switzerland,
and the United States). The comparison countries
seem to be characterised by a two-staged approach to
academic training: while the first stage provides
scientific foundations for all students, the second,
optional stage provides students with the opportu-
nity to timely choose a research focus and to con-
duct independent research.?*

In recent years, a number of medical schools in Ger-
many have introduced specific MD/PhD programmes
to improve the academic skills of talented young
physicians with a strong interest in research. These
programmes provide interdisciplinary research-based
academic training in the fields of medicine, life sci-
ences and natural sciences.?* Medical students with
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Use of ICT in medical research — the example
of Harvard

Harvard Catalyst Profiles?3

Harvard Catalyst Profiles is a software tool for
creating research networks and for mining spe-
cific subject-related expertise. The tool also illus-
trates how each person is connected to others with-
in the comprehensive research community of the
Harvard Medical School, the Harvard School of
Dental Medicine and the Harvard School of Pub-
lic Health. Harvard Catalyst Profiles is based on
the open-source Profiles Research Networking Soft-
ware. This software is used by a large number of
institutions worldwide.

Eagle-i?*

Eagle-i is a national platform developed with the
aim of reducing the effort of scientists in search
of research resources and avoiding the expense of
reproducing existing research resources. Eagle-i
was developed by a consortium and has been fund-
ed by the National Center for Research Resources
(NCRR) to the tune of USD 15 million. NCRR
is part of the National Institutes of Health (NIH).
Eagle-i currently comprises 50,000 different re-
sources, including resources on reagents, organisms
and viruses, biological samples, software, proto-
cols, and core laboratories. Eagle-i is also an open-
source platform.

Informatics for Integrating Biology and

the Bedside (i2b2)?¢

The i2b2 software facilitates the merging of
heterogeneous sets of clinical data and enables the
evaluation of data within the framework of trans-
lational research. With the help of i2b2, patient
cohorts can be selected in a user-friendly manner
according to a set of inclusion and exclusion cri-
teria. Today, the i2b2 software is used by a variety
of institutions in the United States, and also in
Europe and Asia.

The i2b2 software originally emerged from the
Research Patient Data Repository (RPDR) de-
veloped at Massachusetts General Hospital. In
2004 the Massachusetts General Hospital and the
Harvard Medical School successfully submitted

i2b2 to be awarded an NIH-grant as a National
Center for Biomedical Computing (NCBC). Together
with six other NCBCs, i2b2 shall serve as a cen-
tre of competence and provide the United States
with infrastructure necessary for the efficient pro-
cessing of clinical data.

Shared Health Research Information

Network (SHRINE)*”

Developed at Harvard, the Shared Health Research
Information Network (SHRINE) is based on i2b2
and aims to support researchers in compiling
information on large groups of well-characterised
patients within a network. Available information
currently comprises information on standardised
demographic indicators, diagnoses, medications, and
selected laboratory results. By returning aggregate
patient numbers only, SHRINE ensures the pro-
tection of privacy and usage rights of the medi-
cal data involved.

SHRINE helps researchers in performing the fol-
lowing tasks: generation of new research hypothe-
ses; planning of research that requires large sample
sizes; preparation of grant applications that would
benefit from pre-identification and/or pre-charac-
terisation of a potential research cohort; identifi-
cation of potential cohorts for clinical trials; con-
duction of research in the areas of public health
and health services.

Implemented at Harvard University, the SHRINE
network is currently used e.g. by the Beth Israel
Deaconess Medical Center, the Boston Children’s
Hospital, the Brigham and Women’s Hospital, the
Dana-Farber Cancer Institute and the Massachu-
setts General Hospital. These institutions are now
able to retrieve and evaluate the anonymised data
of six million patients.

SHRINE is available as an open-source platform. In
the United States there are already several SHRINE
networks. In addition, a national pilot project is
being conducted to analyse comorbidity in the
areas of autism and diabetes. A European consortium
spanning five countries is currently evaluating the
use of i2b2 and SHRINE for clinical trials, medi-
cine safety and other purposes.?*
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THE NIH Big Data to Knowledge
(BD2K) initiative?*

The use of large data sets is often restricted by
insufficient data infrastructures and a lack of quali-
fication among scientists in dealing with big data.
To address these issues, the NIH launched its Big
Data to Knowledge (BD2K) initiative in December
2012. The initiative aims to support the training
of young bioinformatic specialists and to advance
the development of data infrastructures. The core
elements of this initiative are the establishment of
new data centres as well as the creation of Centers
for Excellence (CfE) which are to be funded by
the NIH to the tune of USD 24 million annually.
The Centers for Excellence shall provide impetus
by bringing together technical and subject-specific
knowledge, thereby improving the analytical skills
of the interdisciplinary research teams, while also
offering information solutions.

an interest in research can obtain a PhD degree in
natural sciences either parallel or subsequent to their
medical doctorate degree (MD). Yet, the choice of
MD/PhD programmes is still very limited in Ger-
many.?* Students in Germany who aim for a career
in university medicine are still well-advised to invest
their time in obtaining postdoctoral qualifications
rather than pursuing a PhD in natural sciences.?*!
It should also be noted that many physicians with
an interest in research often choose to start their
specialist medical training (e.g. as an internist,
pediatrician, or gynaecologist) immediately after
the completion of their general medical studies. These
specialist training programmes stretch over five to
six years. Such specialist qualification is essential
for acquiring a senior position in academic clinical
medicine. Yet, early stage clinical training is diffi-
cult to reconcile with a PhD degree after the com-
pletion of medical studies. If, however, a PhD pro-
gramme is taken up immediately upon completion
of medical studies, it will be difficult to combine
this with early stage clinical training.

Dual qualification profiles in the form of MD/PhD
programmes are much more common in the United
States. This ensures that trained medical profes-
sionals with a good understanding of scientific
methods are available for research, and that
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medical research can be closely aligned with the re-
quirements of patient care. The translation of research
results into patient care is sustainably strengthened
by these physician-scientists and through their work
in interdisciplinary teams.?*

The Expert Commission welcomes the introduction
of MD/PhD programmes at German medical schools.
The creation of an academic research qualification as
a supplement to the existing patient-oriented training
contributes to improving the translation of results
and to advancing differentiation within the German
higher education sector.?

Unattractive working conditions
for young scientists

Besides these qualification-related issues, working
conditions for young scientists are also relevant fac-
tors for the international competitiveness of German
university medicine. Here it is important to distin-
guish between factors that play a role for all young
scientists in Germany — such as the relatively long
qualification phase and a high proportion of tem-
porary positions*** — and those factors that specifi-
cally apply to young scientists in university medi-
cine. These include the strong hierarchies at German
university hospitals, issues relating to the recogni-
tion of research periods for specialist training, and,
most notably, difficulties in combining clinical and
scientific activities.

German university hospitals are characterised by
steep hierarchies: a fairly small, independent pro-
fessorial top level is met by a large pool of mid-
level and low-level employees with mostly tempo-
rary contracts.?” In fact, there is a general complaint
that the predefined hierarchical structures are more
alive in medical schools than is the case in other
faculties. Hierarchies are less pronounced in the United
States, which can be attributed not only to cultural
reasons, but also to structural ones. For instance,
academic staff in the US are less dependent on their
senior professors than those working in Germany.?*
Furthermore, specialist training for doctors is more
“school-like” than it is in Germany: in the United
States, designated specialist doctors pass through the
different training stages according to a set sched-
ule. In Germany, the transition from one stage to
another has to be negotiated with the professors in



charge. In the United States it is also more com-
mon for young scientists to raise their own research
funds. Compared with their German colleagues, they
are much more independent in their work, but at
the same time they are also under stronger com-
petitive pressure.

Another disadvantage for research doctors in Ger-
many is the intransparent system for the recogni-
tion of research periods for specialist medical train-
ing. Depending on the regional medical association
(Landesdrztekammer) and depending on discipline,
recognition regulations can be quite restrictive and
at times even ambiguous. In collaboration with the
competent regional medical associations, individual
university hospitals have developed model curricula
to improve the design of training and research
activities. However, a comprehensive solution to the
problem is currently not in sight.?#’

The difficulty of combining clinical and
scientific activities

The so-called triple burden is another phenomenon
specific to medical training. While academics at ter-
tiary education institutions are faced with the double
burden of research and teaching, academics in medi-
cine are faced with a third burdening factor: patient
care. One of the main problems here is the difficulty
of combining clinical and scientific activities. Due
to cost pressure on the part of the hospitals, medi-
cal staff are largely forced into patient care, leaving
only little time for research activities.

The German Council of Science and Humanities has
pointed out that many university hospitals seem to
perceive research as a spare time activity (“off-duty
research”).>® Given the burden of clinical work, for
aspiring specialist doctors it is difficult to pursue re-
search activities in addition to academic training.?*’

At a number of medical schools, rotation positions
are an established instrument used to improve the
compatibility of clinical and scientific activities. Re-
search doctors with duties in patient care may be
temporarily exempted from their duties to solely
work on a scientific project during a given period
of time. Rotation positions are promoted both by
the DFG via so-called Gerok positions, as well as
by the medical faculties themselves. Yet, the number
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of rotation positions is still very limited.?*® The prob-
lem is further intensified by the funding practices
of the BMBF and its project management organi-
sation, DLR (cf. page 64).>!

The problem of reconciling clinical and scientific
activities is less pronounced in the United States.
Here, the time a physician may allocate to patient
care, laboratory work and teaching is clearly regu-
lated.?’> Thanks to this strict regulation, physicians
are provided with fixed working hours (protected
time) during which they are exempted from clini-
cal duties, enabling them to fully engage in research
activities.?*

In light of the above issues, the Expert Commis-
sion has gained the impression that research at Ger-
man university hospitals is becoming less and less
attractive for medical doctors. A lack of incentives
and the difficulties of combining patient care and
research activities force physicians with an inter-
est in research to restrict their activities or pursue
a research career abroad.”* Yet, it is precisely this
combination of clinical and scientific activities that
is a prerequisite for the translation of research re-
sults — and, ultimately, for medical research and
patient care that meets international standards. Given
the current circumstances, Germany is running the
risk of falling behind in the recruitment of qualified
and motivated researchers, while at the same time
losing its best talent.

RECOMMENDATIONS

Excellent research and the swift and efficient trans-
lation of research results into clinical care are de-
pendent on several factors. An international com-
parison of medical research locations demonstrates
that the geographic proximity of interdisciplinary
research institutes, hospitals and enterprises is of
particularly great importance in addition to the pro-
vision of sufficient funding.

Furthermore, excellence in research also requires a
certain critical size of university medicine locations
and thus a regional concentration of research insti-
tutions. In this context the question arises whether
Germany’s medical research system is overly frag-
mented with its 33 university hospitals. In the view
of the Expert Commission, these considerations are
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an argument against the idea of establishing addi-
tional locations, unless these locations display ex-
traordinary innovation potential. University hospitals
are highly unsuitable as an instrument to ensure
appropriate regional representation.

Furthermore, the success of any medical research
location depends on the qualification and motivation
of its research and patient care staff. Therefore, the
key challenge for German medical research lies in
creating internationally competitive working condi-
tions for talented scientists and medical staff within
a top-class research area.

Strengthening innovative and interdisciplinary
approaches

The Expert Commission welcomes the launch of Ger-
man Centres for Health Research (DZG) as a means
of bundling medical research more effectively. As
these centres have been established only recently,
little is known about the best organisational forms.
Decisions on the founding and institutional design
of additional DZG centres should therefore be only
taken after the existing centres have been evaluated.

Interdisciplinarity and translation should be promoted
through the development of scientific collaborations
based on partnerships e.g. between universities and
non-university research institutions. Funding incen-
tives and experimental clauses could support the
development and implementation of new, strong
academic profiles in the area of medical research.

Solid funding basis needed for R&D
in university medicine

The bearing of the university hospitals’ systemic
additional expenses should be balanced out. As these
expenses can be partially allocated to patient care
and partially to research and training, it is dispropor-
tionate to burden solely the health insurance com-
panies. However, great care should be applied when
creating a balancing mechanism, as the creation of
disincentives generally leads to high costs and is
not easily corrected. Therefore, political stakehold-
ers should carefully consider the tools to be intro-
duced for balancing out the additional expenses of
university hospitals.
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Basic funding for further developing research and
teaching should be strengthened not only within the
overall higher education sector, but also within medi-
cal schools. This should also be facilitated by re-en-
abling the Federal Government to fund tertiary edu-
cation institution at an institutional level (cf. the Ex-
pert Commission’s comments on Article 91b of the
German constitution in Chapter A 1). In addition,
DFG and BMBF should raise their programme and
project allowances within a short time. In the medium
term, contracting authorities should introduce a re-
fund of full cost (cf. Chapter A1). When commis-
sioned with public and private R&D projects, ter-
tiary education institutions must be enabled to charge
for the full costs of the project.

Against the background of rising costs and competi-
tive pressure, the Expert Commission recommends
concentrating the allocation of research funds for uni-
versity medicine even further on those locations in
Germany that are particularly strong in performance.

Further strengthening clinical research

The close integration of basic research and clini-
cal research is to be further strengthened. Efforts
should be made to promote the geographic con-
centration of basic research, clinical research and
patient care, as well as other stakeholders from the
health sector, such as non-university research insti-
tutions and businesses.

Centres established in the context of the BMBF
structural support measures to improve the frame-
work conditions for patient-oriented clinical research
— such as the Coordination Centres for Clinical Tri-
als (KKS) and the Clinical Study Centres — should
be developed further according to demand. The rele-
vant establishments should not enter into a publicly
subsidised price competition, but should secure a
high quality in all clinical trials conducted. Finan-
cial self-sustainability must not be the sole success
criterion of these centres.



Nerve fibres of the brain in 70 microns thick, histological frontal sections,
visualised with Polarised Light Imaging. Here: fibre flow of a mouse.
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Setting incentives for corporate collaborations
and technology transfer

An ongoing professionalisation of tertiary education
institutions in the areas of industrial cooperation,
cost accounting and intellectual property exploita-
tion could create incentives for enhanced coopera-
tion between medical schools and private enterprises.

A uniform code of conduct for all university medi-
cine locations could help avoid conflicts of inter-
est within corporate collaborations, while ensuring
the highest possible level of transparency — even
without mandatory disclosure of cooperation details.

A grace period should be introduced in the Euro-
pean patent systems. Researchers at universities are
still faced with the dilemma of having to publish or
patent their research results as swiftly as possible
to prevail in scientific competition. This problem
could be partially mitigated by introducing a grace
period in the German patent system. Since medi-
cal research is a dynamic research area with high
patenting activity, patenting barriers are particularly
problematic in this regard.

Since venture capital-based start-ups are important
innovators in medical research, improving financing
conditions for business start-ups is also an important
step towards increasing the competitiveness of Ger-
man medical research. In previous reports, the Ex-
pert Commission has already outlined the components
of internationally competitive framework conditions
for investors.?> In the training of medical research-
ers, topics relating to entrepreneurship should be
addressed to a much greater extent than previously.

Tapping innovation potential through
the use of ICT

University medicine sites and non-university re-
search organisations active in the field of medical
research should make intensive use of the opportunities
offered by ICT to facilitate networking and the effi-
cient use of scarce research resources. The Expert
Commission is very concerned about the fact that
Germany’s shortcomings in the field of ICT are ham-
pering medical research. The Federal and Lénder gov-
ernments should develop an action plan for the use
of large sets of complex data in medical research.
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In the view of the Expert Commission, this action
plan should be integrated into the Federal Govern-
ment’s Digital Agenda (cf. Chapter B 3).

The handling of big data in medicine also calls for
an active, solution-oriented debate on data protection
issues in order to facilitate the inter-institutional use
of patient data for research purposes, while also en-
suring sufficient protection of the patients’ privacy.
Procedures for the anonymised use of patient data
should be applied for the purpose of releasing inno-
vation potential without compromising privacy.

Strengthening the scientific components
of medical studies

As a general rule, it would make sense to sub-
divide medical careers into two pathways, one with
a scientific focus, and one with a focus on the medi-
cal profession.

Tertiary education students with an interest in
research must be given the chance to specialise in
research topics at an early stage. MD/PhD degree
programmes should be expanded further in Germany.

Research careers in university medicine
need to be more attractive

In Germany, a career in medical research is less
attractive than in other countries. Against this back-
ground, German medical research is at risk of los-
ing more and more talented young professionals and
of decreasing research quality. A lack of incentives
and the difficulties in combining patient care and
research activities are the main reasons for these
shortcomings.

In order to reconcile research and patient care to a
greater extent, German university hospitals should
follow successful international examples and intro-
duce additional rotation positions. The Expert Com-
mission recommends introducing fixed time frames
(protected time) for research. In the view of the Ex-
pert Commission, young scientists are indeed left
with too little time for their own research.

General reforms are also needed in the specialist train-
ing programmes for doctors, which currently entail
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a high degree of uncertainty for physicians active
in research. The specialist training phase should be
clearly structured and predictable, as is the case in
the United States. The creation of transparent rec-
ognition regulations for research periods during spe-
cialist training would be a step in the right direc-
tion. Regulations should uniformly apply to all of
the federal states. Depending on the competent re-
gional medical association (Landesdrztekammer) and
depending on discipline, regulations still vary today
and continue to be ambiguous at times.

To attract young talented physicians to research,
German universities need to offer more favourable
career prospects. Research careers are less predict-
able at German universities, and youngresearchers
are highly dependent on their supervising profes-
sors. It is often the case that this dependency does
not provide sufficient leeway for independent re-
search. New funding and scholarship programmes
should be introduced, and existing programmes
such as the Emmy Noether programme should be
expanded to create room for young physicians with an
interest in research.

Improvements are also needed with regard to the
financing of research projects. The funding practice
of the project management organisation DLR, which
operates on behalf of the BMBEF, is considered as
bureaucratic and unattractive when compared with
that of the DFG. Therefore, funding practices should
be handled more flexibly.

The remuneration of physicians active in research
should be brought more in line with the level of
remuneration received by physicians engaged in
healthcare activities. The current pay gap reduces
the attractiveness of careers in medical research at
universities.?%

84





