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The Current Stage of Translational Research 
Translational Research is a phrase that is used to describe a number of different activities, united 
by the common goal of turning the findings of basic research into medications and procedures 
that improve the lives of patients. Translational research is related to, but distinct from, basic 
research (which seeks to improve our understanding of natural phenomenon) and clinical 
research (which tests and improves upon a specific drug or therapy). Translational research is 
best thought of as the research that bridges the divide between basic and clinical research. 

Translational research is vital, as targeted translation science can ensure that new treatments 
and research knowledge actually reach the patients or populations waiting for these 
breakthroughs.  Nevertheless, in the age of frequent governmental budget crises and 
government spending cutbacks, relying on a government agency to promote such important 
developments may be problematic.  An obvious solution to the funding gap that exists in current 
health care and biomedical research is the close investment and involvement of private, for-profit 
entities.  The increased involvement of for-profit funding in early stage research is relatively new 
and, therefore, raises questions about the best practices for supporting research through these 
funding models.   

The aim of this working group is to bring together a variety of experts and advocates interested 
in advancing translational research to explore the shifting dynamics, opportunities, and 
challenges that present when translational research increasingly turns to for-profit funding 
streams. 

  



Declan Butler, Translational Research: Crossing the Valley of Death, 453 NATURE 840, 840–842 (2008) 

 



“N
IH stands for the 
National Institutes 
of Health, not the 
National Institutes 

of Biomedical Research, or the 
National Institutes of Basic Biomedi-
cal Research.” This jab, by molecular 
biologist Alan Schechter at the NIH, 
is a pointed one. The organization was formally 
established in the United States more than half a 
century ago to serve the nation’s public health, 
and its mission now is to pursue fundamental 
knowledge and apply it “to reduce the burdens 
of illness and disability”. So when employees at 
the agency have to check their name tag, some 
soul searching must be taking place. 

There is no question that the NIH excels 
in basic research. What researchers such as 
Schechter are asking is whether it has neglected 
the mandate to apply that knowledge. Outside 

the agency too there is a growing 
perception that the enormous 
resources being put into biomedi-
cal research, and the huge strides 
made in understanding disease 
mechanisms, are not resulting in 
commensurate gains in new treat-
ments, diagnostics and prevention. 

“We are not seeing the breakthrough therapies 
that people can rightly expect,” says Schechter, 
head of molecular biology and genetics at the 
National Institute of Diabetes and Digestive 
and Kidney Diseases in Bethesda, Maryland. 

Medical-research agencies worldwide are 
experiencing a similar awakening. Over the 
past 30 or so years, the ecosystems of basic 
and clinical research have diverged. The phar-
maceutical industry, which for many years 
was expected to carry discoveries across the 
divide, is now hard pushed to do so. The abyss 

left behind is sometimes labelled the ‘valley 
of death’ — and neither basic researchers, 
busy with discoveries, nor physicians, busy 
with patients, are keen to venture there. “The 
clinical and basic scientists don’t really com-
municate,” says Barbara Alving, director of the 
NIH’s National Center for Research Resources 
in Bethesda. 

Alving is a key part in the NIH’s attempt to 
bridge the gap with ‘translational research’. 
Director Elias Zerhouni made this bridge-
building a focus in his signature ‘roadmap’ for 
the agency, announced in 2003 (see Nature 425, 
438; 2003). Spearheading the NIH effort will be 
a consortium of 60 Clinical and Translational 
Science Centers (CTSCs) at universities and 
medical centres across the country, which will 
share some US$500 million annually when they 
are all in operation by 2012. Late last month, 
the NIH doled out the most recent grants in 
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CROSSING THE VALLEY OF DEATH
A chasm has opened up between biomedical researchers and the patients who need their 

discoveries. Declan Butler asks how the ground shifted and whether the US National 
Institutes of Health can bridge the gap.
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“There was a 
widening gap 
between basic and 
clinical research.”
 — Elias Zerhouni 

this programme to 14 institutions, including 
Indiana University School of Medicine in Indi-
anapolis and Harvard University, bringing the 
consortium up to 38 member centres since its 
launch in 2006.

Yet the money for the CTSCs will total only 
1–2% of the NIH’s annual budget of $29.5 bil-
lion, and at this early stage it is not clear how 
much these catalysts will be able to change the 
terrain. Even so, some people credit the organi-
zation and its leader for trying. “Lots of people 
say they hate Zerhouni. I love him. He had the 
courage to come forward and say that the NIH 
was not delivering on its promise,” says Lee 
Nadler, head of the new CTSC at Harvard.

Ask ten people what translational research 
means and you’re likely to get ten different 
answers. For basic researchers clutching a new 
prospective drug, it might involve medicinal 
chemistry along with the animal tests and 
reams of paperwork required to enter a first 
clinical trial. For groups wanting to develop-
ing diagnostics, imaging tools, or screening 
and prevention methods the route would be 
different.

New image
In some sense much translational research is 
just rebranding — clinical R&D by a different 
name. But it also involves investing in training, 
research and infrastructure to help researchers 
engage in clinical research — and cross the val-
ley of death. Funding agencies hope that this 
will break down barriers in the transformation 
of basic-science breakthroughs into clinical 
applications (‘bench to bedside’) and enable 
more research on human subjects and samples 
to generate hypotheses that are more relevant to 
people than to animal models (see page 843). 

The barriers to translational research are rel-
atively recent. Back in the 1950s and 60s, basic 
and clinical research were fairly tightly linked 
in agencies such as the NIH. Medical research 

was largely done by physician–scientists who 
also treated patients. That changed with the 
explosion of molecular biology in the 1970s. 
Clinical and basic research started to separate, 
and biomedical research emerged as a discipline 
in its own right, with its own 
training. The bulk of biomedical 
research is now done by highly 
specialized PhD scientists (see 
graph), and physician–scientists 
are  a minority.

The basic biomedical research 
enterprise has now evolved its 
own dynamic, with promotions 
and grants based largely on the 
papers scientists have published 
in top journals, not on how 
much they have advanced medi-
cine. And many clinicians who 
treat patients — and earn fees 
for doing so — have little time 
or inclination to keep up with 
an increasingly complex basic 
literature, let alone do research. 
This has diminished the movement of knowl-
edge and hypotheses back and forth between 
bedside and bench. At the same time, genom-
ics, proteomics and all its cousins are gener-
ating such a volume of potential drug targets 
and other discoveries that the pharmaceutical 
industry is having trouble digesting them. 
With pharma spending more on research but 
delivering fewer products (see graph), it is no 
longer in a position to take forward most aca-
demic discoveries. “There is a real crisis in the 
industry,” says Garrett Fitzgerald, head of the 
CTSC based at the University of Pennsylvania 
in Philadelphia.

One crude way of tracking the rupture is to 
see when people developed a new rhetoric to 
deal with it. The term ‘translational research’ 
first appeared in PubMed in 1993, sparked 
by the characterization of BRCA1 and other 

cancer genes, which suggested immediate 
applications in early detection and treat-
ment of cancers. Use of the term remained 
low throughout the 1990s, in just a handful of 
papers annually, until around 2000, after which 

it has cropped up in several hun-
dred articles each year. 

In 2000, the US Institute of 
Medicine convened the Clini-
cal Research Roundtable, which 
held a series of meetings that 
are credited with putting trans-
lational research high on the 
agenda. The process pinpointed 
two blockages in the transfer of 
research knowledge into prac-
tice (S. H. Woolf J. Am. Med. 
Assoc. 299, 211–213; 2008). The 
first was preventing laboratory 
advances being converted into 
new medical products and tests 
in humans; the second was stop-
ping proven improvements in 
treatment — a new drug com-

bination, for instance — becoming adopted in 
medical practice. 

Out of the comfort zone
Biomedical research agencies are responsi-
ble for the first block. As anyone attempting 
translational research will testify, basic scien-
tists have few incentives to move outside their 
comfort zone. It means getting involved with 
complex regulatory and patent issues. There is 
the risk of career damage to boot, because it is 
not the sort of research that gets published by 
the top journals and spurs promotion. 

Publicly funded biomedical science has 
become disconnected from the processes that 
lead to cures and treatments, says Rudy Balling, a 
proponent of translational research at the Helm-
holtz Centre for Infection Research in Braunsch-
weig, Germany. “Most biologists haven’t a clue 
about real medical needs,” he says, or about the 
difficulties of applying their research.

When Zerhouni became director of the NIH 
in 2002, “that’s exactly the situation as I found 
it”, he says. “There was a widening gap between 
basic and clinical research, which if left alone 
would have been a major barrier to progress.” 
As head of the world’s top-spending biomedi-
cal research agency, Zerhouni was under pres-
sure to make progress. The NIH’s budget had 
doubled since 1998 to $27 billion in 2003, and 
tax-payers were demanding a return on their 
investment. “That is the accountability factor 
that Congress is asking us to address,” he says.

At the time, Zerhouni convened a series of 
whirlwind meetings with top clinicians and 
scientists who also realized they needed to 
change the way they worked so that existing 
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knowledge didn’t end up sitting on shelves. 
These meetings convinced Zerhouni — a 
radiologist himself — that it was a priority “to 
get over this gap” by redesigning the agency’s 
translational research programmes. 

New lamps for old
The NIH already had projects under the old 
‘clinical research’ label, including 78 General 
Clinical Research Centres (GCRCs) created in 
1959 at universities and medical centres nation-
wide. But the centres were generally limited to 
providing services for conducting clinical tri-
als. They did not tackle Zerhouni’s new priority, 
spelt out in the roadmap, to boost the agency’s 
ability to train physician–scientists and transla-
tional researchers capable of bridging the valley 
of death. The CTSCs will replace the GCRCs.

Science and innovation have become too 
complex for any nostalgic return to the phy-
sician–scientist on their own as the motor of 
health research. Reinventing that culture is 
therefore the focus of the CTSCs, in the form of 
larger, multidisciplinary groups, including both 
basic scientists and clinicians, but also bioinfor-
maticians, statisticians, engineers and industry 
experts. Zerhouni says he expects them to be 
breeding grounds for a new corps of research-
ers who will effectively stand on the bridge and 
help others across. Scientists at 
the centres will be evaluated with 
business techniques, such as mile-
stones and the ability to work in 
multidisciplinary groups, rather 
than by their publications alone.

Since 2006, Fitzgerald’s centre 
in Philadelphia is using its CTSC 
money to pull together 400 or so 
staff who were previously scat-
tered across research centres and 
hospitals and install them in a 
new bricks-and-mortar insti-
tute. For researchers with work 
to translate, the new centre offers 
support with regulatory issues, 
patents and clinical trial design. 
Fitzgerald would ultimately like 
20% of new medical-school grad-
uates to follow translational research courses, 
and the centre also offers master’s and other 
degrees in the new discipline for MDs and PhDs. 
One of Fitzgerald’s programmes is exploring the 
aftermath of painkillers called COX2 inhibi-
tors, which were more or less abandoned by the 
pharmaceutical industry after they were found 
to increase the risk of heart attack and stroke. 
Researchers at the centre are looking for biomar-
kers that might identify those who escape these 
side effects and salvage a future for the drugs. 

Scientists in other countries are watching 
the NIH flagship effort with interest. In Brit-

ain, which is second only 
to the United States in bio-
medical research output, 
the government last year 
announced a doubling of 
the Medical Research Coun-
cil’s budget to almost £700 
million (US$1.3 billion) 
by 2010, largely to finance 
a new focus on transla-
tional research. In Europe, 
around 20 national research 
and government agencies 
are exploring a European 
version of the CTSCs. 
Coordinated by Balling, 
the European Advanced 
Translational Infrastructure in Medicine wants 
to create a multimillion-euro network of bio-
medical translation hubs across Europe, based 
on existing research centres. 

Time will tell whether the NIH’s translational 
centres can come up with the goods. Gary 
Pisano, an expert in innovation at Harvard Busi-
ness School, calls them “an experiment worth 
doing”. Government support has been used with 
some success to further application of other 
research fields, he points out, such as defence 
funding that supported applied research in 

electronics, communications and 
the Internet.

Measuring the outcomes of 
translational research is notori-
ously difficult, as they do not lend 
themselves to the simplistic bean 
counting of publications. Because 
drug development can take up to 
20 years, the eventual impact of 
such efforts on the drug pipeline 
will only emerge with time. At the 
NIH, Alving has set up a com-
mission to advise how the CTSCs 
should be evaluated. This might 
be done by tracking researchers’ 
career paths and surveying pro-
ductivity by, for example, count-
ing patents, clinical trials and 
collaborations with industry. But 

until patients see a benefit, the aims of the pro-
gramme risk appearing laudable but vague.

Some basic scientists baulk at the $500 mil-
lion annual costs of the centres when the NIH 
budget is under extreme pressure. But Zerhouni 
says there will be no significant diversion of 
resources to translational research and that the 
CTSCs will be funded largely by absorbing the 
$290 million budget of the old GCRCs. Some 
$95 million will come from the NIH’s Common 
Fund, and the rest will be redirected from other 
clinical projects. Zerhouni says the NIH has a 
current balance of 60% basic and 30% clinical 

and argues that it needs more, not less, basic 
research to feed the translational pipeline. Oth-
ers assert that the 30% clinical figure is artifi-
cially inflated because it classifies a proportion 
of work — such as that on animal models — as 
clinical that others would call basic, something 
Zerhouni denies.

With a tiny fraction of the NIH budget, and 
much of that shuffled from existing clinical pro-
grammes, critics might charge that the CTSCs 
are little more than business as usual. Schechter 
thinks that the NIH needs to go further down 
the translation road by reforming the monop-
oly of investigator-driven research grants as the 
agency’s main funding mechanism. This system 
rewards individual success and does little to 
encourage the type of collaboration that trans-
lational research demands. He points to alter-
native models for doing translational research, 
such as the Multiple Myeloma Research Foun-
dation, based in Norwalk, Connecticut, and 
other charitable groups that operate more like 
businesses in their drive to get research into 
clinical trials. “There are other structures for 
doing biomedical research than that which the 
NIH has hewed to for 40 years.”

Zerhouni is sensitive to the need for reform, 
and points to new awards for multiple investiga-
tors. He acknowledges there is no ‘right’ model 
for translational research, but he is confident that 
the NIH will learn about the best ones by giving 
the CTSCs the freedom to explore a diversity of 
approaches. As to what the NIH stands for — 
National Institutes of Health, National Institutes 
of Biomedical Research or National Institutes of 
Basic Biomedical Research — “we are all of the 
above”, says Zerhouni. And perhaps it will take 
many aliases and many attempts to cross this 
particular chasm. ■

Declan Butler is a senior reporter at Nature, 
based in France.

See also pages 823 and 843, and online at http://
tinyurl.com/3tt3y3.

A new breed of researchers will aim to bridge the translational divide.
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“The clinical and 
basic scientists 
don’t really 
communicate.” 
— Barbara Alving
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COMMENTARY

The Meaning of Translational Research
and Why It Matters
Steven H. Woolf, MD, MPH

TRANSLATIONAL RESEARCH MEANS DIFFERENT THINGS
to different people, but it seems important to al-
most everyone. The National Institutes of Health
(NIH) has made translational research a priority,

forming centers of translational research at its institutes and
launching the Clinical and Translational Science Award
(CTSA) program in 2006. With 24 CTSA-funded academic
centers already established, other universities are trans-
forming themselves to compete for upcoming CTSA grants.
By 2012, the NIH expects to fund 60 such centers with a
budget of $500 million per year.1 Besides academic cen-
ters, foundations, industry, disease-related organizations, and
individual hospitals and health systems have also estab-
lished translational research programs and at least 2 jour-
nals (Translational Medicine and the Journal of Transla-
tional Medicine) are devoted to the topic. By some accounts,
translational research has become a centerpiece of the
European Commission’s €6 billion budget for health-
related research, and the United Kingdom has invested £450
million over 5 years to establish translational research
centers.2

What exactly is translational research? For many, the term
refers to the “bench-to-bedside” enterprise of harnessing
knowledge from basic sciences to produce new drugs, de-
vices, and treatment options for patients. For this area of
research—the interface between basic science and clinical
medicine—the end point is the production of a promising
new treatment that can be used clinically or commercial-
ized (“brought to market”). This enterprise is vital, and has
been characterized as follows: “effective translation of the
new knowledge, mechanisms, and techniques generated by
advances in basic science research into new approaches for
prevention, diagnosis, and treatment of disease is essential
for improving health.”3

For others—especially health services researchers and pub-
lic health investigators whose studies focus on health care
and health as the primary outcome—translational research
refers to translating research into practice; ie, ensuring that
new treatments and research knowledge actually reach the
patients or populations for whom they are intended and are
implemented correctly. The production of a new drug, an
end point for “bench-to-bedside” translational research, is

only the starting point for this second area of research. Ac-
cording to McGlynn et al,4 US patients receive only half of
recommended services. The second area of translational re-
search seeks to close that gap and improve quality by im-
proving access, reorganizing and coordinating systems of
care, helping clinicians and patients to change behaviors and
make more informed choices, providing reminders and point-
of-care decision support tools, and strengthening the patient-
clinician relationship.

The distinction between these 2 definitions of transla-
tional research was articulated by the Institute of Medi-
cine’s Clinical Research Roundtable,5 which described 2
“translational blocks” in the clinical research enterprise and
which some now label as T1 and T2. The first roadblock
(T1) was described by the roundtable as “the transfer of new
understandings of disease mechanisms gained in the labo-
ratory into the development of new methods for diagnosis,
therapy, and prevention and their first testing in humans.”
The roundtable described the second roadblock (T2) as “the
translation of results from clinical studies into everyday clini-
cal practice and health decision making.”

Referring to T1 and T2 by the same name—translational
research—has become a source of some confusion.6 The 2
spheres are alike in name only. Their goals, settings, study
designs, and investigators differ. T1 research requires mas-
tery of molecular biology, genetics, and other basic sci-
ences; appropriately trained clinical scientists working in
strong laboratories and with cutting-edge technology; and
a supportive infrastructure within the institution—all ele-
ments the CTSA seeks to nurture.

In contrast, the “laboratory” for T2 research is the com-
munity and ambulatory care settings, where population-
based interventions and practice-based research networks7

bring the results of T1 research to the public. T2 requires
different research skills: mastery of the “implementation sci-
ence”8 of fielding and evaluating interventions in real-
world settings and of the disciplines that inform the design
of those interventions, such as clinical epidemiology and evi-
dence synthesis, communication theory, behavioral sci-
ence, public policy, financing, organizational theory, sys-

Author Affiliation: Departments of Family Medicine and Epidemiology and Com-
munity Health, Virginia Commonwealth University, Richmond.
Corresponding Author: Steven H. Woolf, MD, MPH, Departments of Family Medi-
cine, Epidemiology, and Community Health, Virginia Commonwealth University,
West Hospital, 1200 E Broad St, PO Box 980251, Richmond, VA 23298-0251 (swoolf
@vcu.edu).
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tem redesign, informatics, and mixed methods/qualitative
research. T1 and T2 face different challenges. T1 struggles
more with biological and technological mysteries, trial re-
cruitment, and regulatory concerns. T2 struggles more with
human behavior and organizational inertia, infrastructure
and resource constraints, and the messiness of proving the
effectiveness of “moving targets” under conditions that in-
vestigators cannot fully control.9,10

Both T1 and T2 research are vital, but T1 seems to over-
shadow T2 in the United States.6 Most individuals have T1
in mind when they use the term translational research and
T1 attracts more funding. According to Moses et al,11 the
$22.1 billion NIH budget for 2002 included $9.1 billion for
“applied and development research” ($13.0 billion for basic
research) but only $787 million for health services re-
search. The NIH maintains an active program in “dissemi-
nation” research,12 but across all funding sources in 2002—
federal and foundations—spending on health services
research represented only 1.5% of biomedical research fund-
ing.11 National Institutes of Health leaders and the CTSA pro-
gram advocate both T1 and T2, but the focus is on T1. The
CTSA program does encourage “community engagement,”
but whether this entails T2 is often unclear. Rather than pro-
moting the efferent process of exporting research findings
to the community and facilitating their implementation in
practice, CTSA often portrays community engagement as
an afferent process for researchers; ie, a way to “foster col-
laborative research partnerships and enhance public trust
in clinical and translational research, facilitating the recruit-
ment of research participants from the community.”13

Arguably, the federal responsibility for T2 research lies
not with the NIH but with the Agency for Healthcare
Research and Quality (AHRQ). According to its recent
report to Congress, “the ultimate goal [of AHRQ] is
research translation—that is, making sure that findings
from AHRQ research are widely disseminated and ready to
be used in everyday health care decisionmaking.”14 But
Congress allocates AHRQ only approximately $300 mil-
lion per year for this work: just over 1% of the NIH bud-
get. AHRQ does what it can—in 1999 and 2000 it issued
27 Translating Research into Practice (TRIP) grants,15 and
it has also sponsored TRIP conferences—but funding for
TRIP later declined as congressional earmarks began carv-
ing out much of AHRQ’s budget for specific topics (eg,
patient safety, information technology). In 2000, AHRQ
spent $7 million (3% of its budget) on TRIP studies,16 but
by 2004 it spent only $2 million (1%).17

The T2 research community is still defining itself, both
in name and in scope. Being named TRIP, T2, or even trans-
lational research is unsatisfactory to many in the disci-
pline, but no consensus has coalesced around alternative
terms (eg, dissemination, health services, knowledge trans-
lation/transfer, implementation, or quality improvement re-
search). The scope of T2 research is also unclear. The round-
table model5 portrays T2 as one step—the translation of new

knowledge into clinical practice—but the process is rarely
that simple.8,18 Westfall et al19 redrew the model to include
a third step (T3), practice-based research,7 which is often
necessary before distilled knowledge (eg, systematic re-
views, guidelines) can be implemented in practice.

Even this expanded model is incomplete because it sees
knowledge implementation only through the eyes of phy-
sicians, but practitioners other than health care profession-
als also translate research into practice. Science informs
choices about health habits (eg, diet, smoking), environ-
mental policy, injury prevention, parenting, healthy work-
places and schools, population health campaigns, and other
interventions outside the clinic. The “practitioners” who ap-
ply evidence in these settings include patients, public health
administrators, employers, school officials, regulators, prod-
uct designers, the food industry, and other consumers of
evidence. Trials that test the implementation of evidence in
these settings can be just as vital as similar T2 work in clini-
cal settings.20

How attention and resources are apportioned to T1 and
T2 matters because, for many diseases, T2 could save more
lives than T1. The “bench-to-bedside” T1 enterprise occa-
sionally yields breakthroughs that markedly improve the
prognosis for a disease,21,22 but most new drugs and inter-
ventions produced by T1 only marginally improve effi-
cacy. These incremental advances are certainly welcome, but
patients might benefit even more—and more patients might
benefit—if the health care system performed better in de-
livering existing treatments than in producing new ones. For
example, greater fidelity in administering aspirin to eli-
gible patients might prevent more strokes than developing
more potent antiplatelet agents.23 At a time when experts
warn of the fragmented health care system and of a widen-
ing “chasm”24 in access, quality, and disparities, interven-
tions to close these gaps—the work of T2—may do more
to decrease morbidity and mortality than a new imaging de-
vice or class of drugs.

Public interest therefore requires T2 to come out from
under the shadow of T1. It needs a new name; translational
research is now too vague a term for T2 (or T1) and not using
the same label for both endeavors would help to reduce con-
fusion. More than a new name, however, T2 needs new rec-
ognition and emphasis. Policy makers and the academic re-
search community must come to a clearer understanding
of the distinction between inventing treatments and get-
ting them used in practice. Those who fund research must
weigh carefully the relative capacity of each research sphere
to improve health and economic outcomes and should fund
each endeavor accordingly. Disproportion has conse-
quences,25 and the current policy of spending 1.5% of re-
search dollars on health services research11 is probably cost-
ing lives.

Moreover, adequate investment in T2 research is vital to
fully salvage investments in T1 research. Bringing a drug
to market without knowing how to bring it to patients un-
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dermines its larger purpose and can only diminish its prof-
itability for investors.

A consequence of a stronger commitment to T2, espe-
cially outside clinical settings, is to expand the boundaries
of basic science beyond the bench research that T1 typi-
cally showcases. Successful health interventions in hospi-
tals, homes, and statehouses require the translation of other
“basic sciences”—such as epidemiology, behavioral sci-
ence, psychology, communication, cognition, social mar-
keting, economics, political science—not only the transla-
tion of biotechnological insights and novel therapies. These
disciplines deserve their place not only in definitions of ba-
sic science but also in funding priorities. Poverty matters
as much as proteomics in understanding disease.

Discovering better ways to ensure that patients receive
the care they need—safely, compassionately, and when they
need it—is not easy and poses formidable methodologic chal-
lenges. Scientific discoveries and spectacular new devices
are more fascinating to the public and more lucrative for
industry. The betterment of health, however, should dic-
tate priorities in health research. Funders should strike a
balance between areas of research—T1 vs T2, clinical vs
population-based research—and emphasize each en-
deavor in proportion to its ability to improve health.
Financial Disclosures: None reported.
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The Financial Tools Available for Innovative Funding Models 

In order to navigate the complex practical and ethical challenges posed by having for-profit 
financing of earlier stage science, we need the right financial instruments, with appropriate 
incentives. For the business community the question is primarily one of risk as funding 
translational research has requires a significant amount of capital with long time horizon and a 
high failure rate. These realities tend to push investors towards projects with clearer, more 
immediate returns. For stakeholders on the other side of the transaction, a pressing concern is 
to ensure that the funding models do not threaten the integrity of their research.  Additionally, 
institutions and researchers are drawn to funding vehicles that enable and encourage investment 
in more speculative, longer-term studies. Successful funding models address the needs of all 
parties to the transactions. 

The purpose of this discussion is to better understand the financial vehicles for investing for-
profit capital into early stage translational research, to compare these financial tools against each 
other to get a better sense of when each tool is appropriate, and to articulate the frequent 
challenges facing research institutions and scientists as they negotiate innovative funding deals. 
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Can Financial Engineering Cure Cancer?

There is growing consensus that the bench-to-bedside process of translating biomedical research into effective therapeutics is broken. In a paper published in the October 2012
issue of Nature Biotechnology, my coauthors, Jose-Maria Fernandez and Roger M. Stein, and I suggest that this is caused in large part by the trend of increasing risk and
complexity in the biopharma industry. This trend implies that the traditional financing vehicles of private and public equity are becoming less effective for funding biopharma
because the needs and expectations of limited partners and shareholders are becoming less aligned with the new realities of biomedical innovation. The traditional quarterly
earnings cycle, real-time pricing, and dispersed ownership of public equities imply constant scrutiny of corporate performance from many different types of shareholders, all
pushing senior management toward projects and strategies with clearer and more immediate payoffs, and away from more speculative but potentially more transformative science
and translational research.

We propose a new framework for simultaneously investing in multiple biomedical projects to increase the chances that a few will succeed, thus generating enough profit to more
than make up for all the failures. Given the outsized cost of drug development, such a “megafund” will require billions of dollars in capital; but with so many projects in a single
portfolio, our simulations suggest that risk can be reduced enough to attract deep-pocketed institutional investors, such as pension funds, insurance companies, and sovereign
wealth funds.

A key innovation of this proposal is to tap into public capital markets directly through securitization, using structured debt securities as well as traditional equity to finance the cost
of basic biomedical research and clinical trials. Securitization is a common financing method in which investment capital is obtained from a diverse investor population by issuing
debt and equity that are claims on a portfolio of assets—in this case biomedical research. Debt financing is an important feature because the bond market is much larger than the
equity market, and this larger pool of capital is needed to support the size of the portfolios required to diversify the risk of the drug development process. In addition, this vast
pool of capital tends to be more patient than the longest-horizon venture capital fund.

Our findings suggest that bonds of different credit quality can be created, which could appeal to a broad set of short-term and long-term investors. The results from the
simulations we ran indicate that a megafund of $5 billion to $15 billion may be capable of yielding average investment returns in the range of 9 percent to 11 percent for equity
holders, and 5 percent to 8 percent for bondholders. These returns may be lower than traditional venture capital hurdle rates, but are more attractive to large institutional
investors.

To calibrate and test our simulation of the investment performance of a hypothetical cancer drug megafund, we accessed the databases of hundreds of anti-cancer compounds
assembled by Deloitte Recap LLC and the Center for the Study of Drug Development at Tufts University School of Medicine. These simulations not only yielded attractive
investment returns on average, but also implied that many more drugs would be successfully developed and brought to market. Such an outcome would be particularly welcome
given the current scarcity of investment capital in the life sciences industry despite the growing burden of disease. One in two men and one in three women in the United States
will develop cancer at some point in their lifetimes, making this one of the major priorities facing society.

We acknowledge that our analysis is only the first of many steps needed to create a private-sector solution to the funding gap in the life sciences industry. The practical challenges
of creating a megafund would require unprecedented collaboration among medical researchers, financial engineers, and biopharma practitioners. Support from charitable
organizations and the government also could play a critical role in expediting this initiative. In an extension of this simulation, we show that the impact of such support can be
greatly magnified in the form of guarantees rather than direct subsidies. The MIT Laboratory for Financial Engineering will be hosting a conference at MIT in June where
representatives from all the major stakeholder communities will be invited to explore these ideas together.

Finally, our proposal is clearly motivated by financial innovations that played a role in the recent financial crisis, so it is natural to question the wisdom of this approach. Despite
Wall Street’s mixed reputation in recent years, we are convinced that securitization can be used responsibly to address a host of pressing social challenges. With lessons learned
from the crisis and proper regulatory oversight, financial engineering can generate significant new sources of funding for the biopharma industry, even in this difficult economic
climate. Raising billions of private-sector dollars for biomedical research may seem ill timed and naive—but given the urgency of cancer, diabetes, heart disease, and other medical
challenges, the question is not whether we can afford to invest billions more at this time, but rather whether we can afford to wait.
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The Right Attitude: Institutional Culture to Support Innovation 
 
In order to successfully pioneer innovative academic-private partnerships each stakeholder 
involved must understand and respect the needs of their partners. Academic institutions must 
work to establish a robust culture of innovation and entrepreneurship within their scientific and 
technology transfer departments to support these projects and collaborations. Academic 
institutions must also give greater focus on attracting and maintaining top-talent within these 
departments. In turn, investors have to come in with a greater understanding of the academic 
culture and priorities.  
 
The purpose of this discussion is to understand the changes that institutions must implement to 
foster a culture of innovation and successfully pursue new funding models, to explore how 
institutions can support investigators pursuing and receiving for-profit funding, to consider how 
institutions can attract the right talent to handle innovative funding deals. 
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DOCTORS IN THE HOUSE

BY KAREN TKACH TUZMAN, SENIOR WRITER

While academic partnerships have become par for the course in pharma, GSK is going a step beyond the standard

model of external alliances by bringing professors in-house with virtually unrestricted access to its activities. The

initiative is the latest example of pharmas lowering their guard in order to both access cutting-edge science and

foster the ecosystem’s future innovators.

It’s a necessary but worthwhile price to pay, according to Paul-Peter Tak, who created the program, dubbed

Immunology Network, in 2015. Tak is Chief Immunology Officer and SVP of the R&D Pipeline at GlaxoSmithKline

plc.

“Our philosophy is to be very open with the external world in terms of target identification and target validation.

We compete in terms of molecules,” Tak told BioCentury.

The core of the Immunology Network involves providing academic researchers with three-year sabbaticals inside

GSK’s R&D hub in Stevenage, where they are given a lab, personnel and access to the pharma’s technology,

compound libraries and internal meetings and data.

Tak noted the program is “not transforming them into GSK employees. They continue to be employees of the

university, and we reimburse the university.”

Moreover, the researchers can take their discoveries with them when they leave.

“If they discover something within our facilities that’s completely based on their own research, then they actually

own the IP. I think no other company has done it in this way,” said Tak.

Louise Modis, the Immunology Network’s scientific director, told BioCentury that the program’s IP terms boil down

to the principle that “they own the biology IP that they bring and that they do, and GSK protects molecules that

are going into the clinic.”

Thus far, the program has brought in seven investigators, expanded the indications of two internal programs, and

founded an undisclosed newco in a white space area, which GSK is funding as a minority investor and has the

option to buy.

Luke O’Neill, a program participant and a professor of inflammation research at Trinity College Dublin, gives GSK

credit for creating something “brand new,” and based on the program’s success so far, thinks other companies

should follow suit. “GSK was taking a risk, because nobody had done this before.”

“Our philosophy is to be very open with the external world in terms of target

identification and target validation. We compete in terms of molecules.”

Paul-Peter Tak, GSK

TRANSPLANT MODELTRANSPLANT MODEL

Tak joined GSK in 2011, and is one of the two primary leaders reporting to outgoing CSO and President of R&D

Patrick Vallance, who on Jan. 1 will hand the reins over to Hal Barron, currently president of R&D at longevity

company Calico LLC.

Vallance is leaving the pharma at the end of March to become the U.K. government’s chief science adviser and

head of the government’s Office for Science. The Immunology Network program will continue under GSK’s new

leadership.

Having spent the bulk of his career as an academic researcher and physician, Tak created the Immunology

Network to fill what he believed was a crucial gap in the pharma’s extensive roster of external partnerships (see

“Out of the Dark”).
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SIDEBAR: OUT OF THE DARK
In one of its most ambitious academic partnerships, GlaxoSmithKline plc and its collaborators in the ATOM

consortium are feeding reams of shelved data into U.S. Department of Energy supercomputers, with the goal of

using the resulting algorithms to go from target identification to a clinic-ready compound in 12 months.

John Baldoni, SVP of R&D at GSK, told BioCentury the consortium aims to tap the wealth of information hidden in

the pharma’s “dark data.” “Companies have an obligation to share the data they’re never going to use again,” he

said.

The Accelerating Therapeutics for Opportunities in Medicine (ATOM) consortium was launched last month by

GSK, the DOE’s Lawrence Livermore National Laboratory, NIH and the University of California San Francisco.

The project taps into a growing consensus that data locked away in pharma archives could provide valuable clues

to either speed up drug development or serve as starting points for new projects.

The consortium will use the partners’ chemical, biological and clinical data to create a series of computational

models to guide drug discovery and development. The idea is that the models will capture underlying patterns

governing small molecule properties such as toxicity, PK, blood-brain barrier penetration and effects on gene

expression in disease models.

Baldoni said the first steps are to establish an organizational structure, computing infrastructure and data

management policies.

“We’re establishing architectures for digesting dissimilar data from different organizations,” he said, including

safety and tox data on hundreds of compounds, over 1,000 crystal structures, readouts from over 60 clinical trials,

and thousands of rat and dog PK studies.

In the consortium’s third year, the partners will test the models by attempting to create a personalized therapy for

a single cancer patient, focused on a target specific to his or her disease.

ATOM is building laboratory space in San Francisco, where it plans to partner with companies with technologies

that can “fill gaps in the algorithms,” such as high throughput organoid screens and high-content single-cell

imaging, said Baldoni.

He believes that because ATOM crunches its data into algorithms, other pharmas could join in without risking IP.

“What if it was set up such that they couldn’t see the GSK compounds -- they could only see algorithms derived

from the compounds?” said Baldoni. “The only group that sees all the molecules is Livermore.” The companies

could then take the models and use them to create their own IP in-house, he said. “We don’t want to generate any

molecule IP in ATOM except for the one molecule we make to treat that one patient.”

-- Karen Tkach Tuzman

“There was one piece missing. That piece was actually bringing in senior academics into GSK,” said Tak, who

remains affiliated with University of Amsterdam, Ghent University and University of Cambridge. “We do this of

course all the time to make them GSK employees. But here we did it differently, where they continue to do their

academic research in a much more ‘blue-sky thinking’ way.”

John Hamilton, a professor of medicine at University of Melbourne and the first investigator recruited into

program, told BioCentury the program creates a microcosm inside the company that allows for unprescribed

discoveries. “There’s no pressure for people to come up with targets, because that’s not how it really should work

in academia. Some of the best results will probably come out of left field.”

GSK has toyed with various structures for partnering with academia, such as its Discovery Partnerships with

Academia (DPAc) program, and for incubating innovation from GSK scientists within in its Discovery Performance

Units (DPUs).

Tak noted that unlike the DPAc program, which is “focused on very specific projects that could lead to a

medicine,” the Immunology Network is geared to capitalize on emerging areas that are further from the clinic.

They can also fall outside the purview of the DPUs.

“When you talk about business development opportunities in fields that do not fit in the DPU’s territory, then

people are not interested, because they need to be focused,” he said. “These very new opportunities are very high-

risk, because there’s less data. So I think the Immunology Network can complement that model with the creation

of new companies.”

While Tak’s background as a rheumatologist played a role in the program’s immunological focus, he said the field’s

recent successes, and relevance to a broad range of therapeutic areas such as autoimmunity, cancer and

neuroinflammation, made it “a very good starting point to work in a new model.”

“GSK was taking a risk, because nobody had done this before.”

Luke O’Neill, Trinity College Dublin
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HOST ENVIRONMENTHOST ENVIRONMENT

The Immunology Network has four pillars, the center of which is the Immunology Catalyst Program, through which

academics join GSK’s campus. The Immunology Innovation Fund supports the Catalyst investigators, while the

External Immunology Board contains academic experts who advise the company and its professors-in-residence.

The fourth pillar is a series of Immunology Network Summits that convene immunologists and vaccinologists from

inside and outside the company.

Immunology Catalyst investigators are selected based on their expertise and projects in white space areas such as

immunometabolism, crosstalk between pattern recognition receptors and complement signaling, and systems

approaches to understanding autoimmune disorders (see “Immunologists-in-Residence”).

TABLE: IMMUNOLOGISTS-IN-RESIDENCE
So far, seven academic researchers have participated in GlaxoSmithKline plc (LSE:GSK; NYSE:GSK)’s Immunology

Catalyst sabbatical program. Professor John Hamilton from the University of Melbourne participated in a seven-

week pilot version of the program; the subsequent six participants may stay at GSK for sabbaticals lasting up to

three years.

Date

joined

Name Primary academic

institution

Research focus

June

2015

John

Hamilton

University of Melbourne Macrophage and granulocyte macrophage colony-

stimulating factor (GM-CSF; CSF2) biology in

inflammation and osteoarthritis

February

2016

Luke

O’Neill

Trinity College Dublin Immunometabolism

April

2016

Kathy

Triantafilou

Cardiff University Pattern recognition receptors and complement signaling

April

2016

Seth

Masters

Walter and Eliza Hall

Institute of Medical

Research

Autoinflammatory disorders

July

2016

Timothy

Radstake

University Medical

Center Utrecht

Systems approach to understanding autoimmune

disorders

July

2016

Florent

Ginhoux

Agency for Science

Technology and

Research (A*STAR)

Myeloid cell development

October

2016

Clare

Bryant

University of Cambridge Pattern recognition receptors and innate immunity

“All the people that were recruited are working on frontier science,” said O’Neill. “One motivation for GSK is to

make sure they’re on top of these emerging areas, and the Catalyst allows them to do that.”

The Immunology Innovations Fund provides financing to turn the academics’ translational work into commercial

opportunities.

Tak runs proposals for new immunology investments by members of the External Immunology Board with relevant

expertise to see “whether they can survive the challenge of academics who probably know more about that field

than anyone else.”

“When an idea bubbles up in the Immunology Catalyst that could lead ultimately to a drug -- say you need a

mouse experiment for £100,000, whatever it may be -- if it’s a great proposal, we will spend the money to bring it

to the next inflection point,” said Tak.

And if those experiments yield positive results, Tak said GSK is “completely free in our thinking” about how to take

Immunology Catalyst projects further.

“It may lead to an additional investment from the Immunology Innovation Fund to bring it to the next inflection

point,” he said. “If it seems like a very exciting early idea that needs to be incubated further in the academic

institute, maybe we’ll support it with a grant. If it’s more mature it could even lead to a DPU, the basic discovery

entity within GSK. Or, we could co-create a biotech company based on new emerging science.”
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“We’re raising a new generation of leaders in academia. The idea is that they go back,

and become very strong leaders who understand pharma.”

Paul-Peter Tak, GSK

OUTPUTS FROM INSIDEOUTPUTS FROM INSIDE

Tak said the Immunology Network has given GSK “an incredible wealth of deliverables in the last two and half

years,” both in terms of commercial opportunities and relationship building.

According to Tak, both External Immunology Board and the Immunology Catalyst investigators have guided the

pharma’s business development decisions, and have pointed the pharma to new opportunities for its compounds.

GSK sees an acquisition opportunity in the first newco founded by an Immunology Catalyst investigator, which the

pharma is co-financing with VCs.

“We will be minority shareholders by design, we don’t want to control it,” said Tak. “When it matures, at least to a

medicine, then we will be the first to say this is really interesting, we want to buy it at a competitive price.”

The program has also helped GSK get insights on new indications for an undisclosed compound based on research

that is not in the public domain.

“We in-licensed a medicine that was developed for one indication, whereas we knew based on knowledge in the

Immunology Catalyst that has not been published that it should also work for a completely different indication,”

said Tak. “That’s where we’re going to develop it now.”

In addition, Hamilton made the case that GSK should test its anti-GM-CSF mAb GSK3196165, which the company

had in-licensed for rheumatoid arthritis, in osteoarthritis (OA) based on his research. The pharma and partner

MorphoSys AG now have the mAb in Phase II testing for both OA and RA, and in Phase I testing for multiple

sclerosis.

In January, Hamilton and Tak co-authored a Nature Reviews Drug Discovery article summarizing the therapeutic

applications for GM-CSF and other colony-stimulating factors. “It has led to an expansion of indications,” said Tak.

Tak said the cross-disciplinary Immunology Network Summits have already launched “concrete new projects” at

GSK, including a collaboration looking at undisclosed factors “from the world of immuno-inflammation” that keep

activated T cells out of tumors, or promote immune suppression by stromal cells and macrophages.

“If they discover something within our facilities that’s completely based on their own

research, then they actually own the IP. I think no other company has done it in this

way.”

Paul-Peter Tak, GSK

Tak also counts the visiting investigators’ growing understanding of pharma as a key gain.

“We’re raising a new generation of leaders in academia. The idea is that they go back, and become very strong

leaders who understand pharma,” said Tak.

He added that the academics change in the GSK environment, and not only because they start to think more

about drug discovery. “They also get an understanding of what it takes take to become excellent in delivering

projects, what quality really means in terms of industry standards, and what it means to develop people,” Tak said.

For example, he thinks the investigators’ experiences will improve future licensing negotiations with their home

institutions, as the researchers will have more informed perspectives on the values of their preclinical assets and

the investments required to develop them.

O’Neill said GSK researchers have also been learning from the Immunology Catalyst members, in some cases by

temporarily joining an investigator’s lab.

“It’s a great opportunity because they step out of their traditional role,” said O’Neill. “Then they go back to their

original tasks, and hopefully have picked up new skills and approaches.”
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Hamilton thinks the sabbatical model is particularly well suited to fostering trust between academic and industry

researchers. “When you get to know people and you build up relationships, then you can start talking freely,” he

said.

Modis noted the company had to commit significant human resources to build that trust. “We really invested in

people here who are experts in operations, communications, immunology and drug discovery to build a

relationship with them and to really make their transition to industry manageable. Just giving them money and

space is not going to work.”

“These are all things that sound like soft values, but they’re very important,” said Tak.

COMPANIES AND INSTITUTIONS MENTIONEDCOMPANIES AND INSTITUTIONS MENTIONED

Calico LLC, South San Francisco, Calif.

Ghent University, Ghent, Belgium

GlaxoSmithKline plc (LSE:GSK; NYSE:GSK), London, U.K.

MorphoSys AG (Xetra:MOR; Pink:MPSYY), Martinsried, Germany

National Institutes of Health (NIH), Bethesda, Md.

Trinity College Dublin, Dublin, Ireland

University of Amsterdam, Amsterdam, the Netherlands

University of California San Francisco, San Francisco, Calif.

University of Cambridge, Cambridge, U.K.

University of Melbourne, Melbourne, Australia

U.S. Department of Energy, Washington, D.C.

TARGETSTARGETS

GM-CSF (CSF2) - Granulocyte macrophage colony-stimulating factor
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The Ethics of For-Profit Funding 
 
The prospect of for-profit research funding raises a number of significant ethical concerns 
regarding the independence of the research and the well-being of the subjects.  Much of the 
work in research ethics presupposes a more traditional funding source, such as grants from 
government institutions and non-profit foundations.  Adding in the dimension of for-profit 
funding results in changed incentives that may or may not require additional ethical safeguards 
to protect patient safety and academic integrity.   
 
The purpose of this discussion is to explore the unique conflicts of interest that arise from 
pursuing for-profit capital for translational research, to understand how for-profit funding 
changes the research agenda of an institution, and to articulate the checks and balances that 
must be implemented as an institution shifts from public funding to for-profit funding in order to 
safeguard research subjects and ensure ethical research. 



Jane Maienschein et al., The Ethos and Ethic of Translational Research, 8 AM. J. OF BIOETHICS 43, at 43–44, 
49–50 (2008) (Excerpt) https://www.tandfonline.com/doi/abs/10.1080/15265160802109314  
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Navigating the Ethical Boundaries
of Grateful Patient Fundraising

Health care institutions in the United States receive
more than $10 billion annually in charitable gifts.1 These
gifts, often from grateful patients, benefit physicians,
institutions, and other patients through the expansion
of clinical and research activities, community-based
programs, and educational initiatives. With a decade-
long reduction in federal funding for research, which
has just been partially restored, and constraints on
state and local budgets for clinical programs, the rel-
evance of grateful patient philanthropy has increased
over the past decade.

Philanthropy provides a way for patients to contrib-
ute to a cause that they find meaningful and exert a posi-
tive influence on the health and well-being of future
patients.2 These donations are often provided in response
to excellent medical care.3 Ethical issues can arise within
the course of grateful patient fundraising that are related
not only to the clinical context but also to the often-
complex relationships among grateful patients, develop-
ment officers, clinicians, and medical institutions. These
issues require careful consideration.

There is limited literature examining the ethical is-
sues that grateful patient fundraising raises for physi-
cians. The last American Medical Association report on
this topic was issued in 2004.4 The report recognized

the value of philanthropy and physicians’ role in it, but
rightly emphasized the paramount importance of
patients’ rights and welfare in efforts directed at grate-
ful patient fundraising. As such, the report highlighted
the need to ensure that gifts are voluntary, that
patients should not perceive an obligation to give, and
the need to protect privacy. In addition, the report cau-
tioned against physicians initiating discussions about
philanthropy during direct patient care. Furthermore,
there is also limited literature about the ethical issues
grateful patient fundraising poses for development
professionals and the health care institutions they rep-
resent. Grappling with the ethical issues in grateful
patient fundraising necessitates considering them from
all of these perspectives.

A meeting convened in 2017 to address these is-
sues included participants who represented a broad
range of perspectives, including bioethics, develop-
ment, law, medicine, patient advocacy, psychology, and

regulatory compliance and were from public and pri-
vate universities, academic and private medical prac-
tices, and professional associations from across the
United States. The group cataloged ethical issues in
grateful patient fundraising and developed recommen-
dations for addressing them.5

Among the key issues were challenges related
to clinicians having discussions about philanthropy
with patients who might be especially vulnerable
due to their diseases or conditions, the tensions re-
lated to conflicts in regard to clinicians’ primary obliga-
tions to patient care and a competing obligation
to fundraising, the potential effects of fundraising on
patient care, possible unintended consequences
of concierge services provided to donors, and con-
cerns about privacy.5 The recommendations for clini-
cians include those concerning when grateful patient
fundraising is appropriate (eg, ideally separate from
the clinical encounter, not in situations of heightened
vulnerability), minimizing conflicts of obligation and
commitment, and respecting the donor’s intent of a
gift. The recommendations for fundraising profession-
als and institutions include the need for transparency
in relationships, not interfering with clinical care,
attending to confidentiality and privacy, appropriate-

ness of concierge services, and institu-
tional policies and training in grateful
patient fundraising.5

This Viewpoint briefly reviews the
limited empirical data that have been re-
ported regarding the ethical issues in
grateful patient fundraising for physi-
cians and patients, and outlines an
agenda for further research, education,

and deliberation, with the goal of helping to ensure that
grateful patient fundraising is conducted in an ethically
appropriate manner.

Physicians
Many physicians lack preparation for grateful patient
fundraising.6 The limited published literature suggests
that physicians’ attitudes about grateful patient fund-
raising vary widely, and that these attitudes can affect
physician participation in grateful patient fundraising and
their engagement with development professionals. In a
survey of 405 oncologists, 77% of respondents indi-
cated that they had a duty to participate in fundraising
for the disease(s) they treat but they generally did not
feel comfortable talking to their patients about philan-
thropy and were concerned about how gifting would in-
fluence patient-physician relationships.6 Sixty-two per-
cent indicated there was a potential conflict of interest
for physicians directly soliciting donations from their pa-

[F]urther efforts must be directed
toward filling the knowledge gaps
related to the practice of grateful
patient fundraising and its associated
ethical issues
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tients. Although respondents overwhelmingly perceived that pa-
tients felt empowered by donating, 48% had been taught how to
identify potential donors and 26% had received ethical guidelines
about soliciting donations from their own patients.

In a small qualitative study of 20 physicians with an estab-
lished record of successful grateful patient fundraising, 90% of
respondents reported that the potential effect on the patient-
physician relationship was the most significant ethical concern
raised by grateful patient fundraising, given that a purely therapeu-
tic alliance between a physician and patient may be altered when
that relationship also includes a role for the physician in cultivating
and stewarding a philanthropic gift.3 The interviewees also raised
concerns about justice and fairness; some felt uncomfortable with
the idea of treating grateful patients differently. Twenty-five per-
cent of the interviewees also raised issues related to patient vulner-
ability, especially for situations in which a patient’s decision-making
capacity could be compromised by cognitive impairment or clini-
cally unstable conditions.

Patients
The literature on patient attitudes about fundraising is also lim-
ited, with only 1 known publication describing grateful patients’
perspectives on philanthropy.7 Interviews were conducted with
20 patients who had previously donated to a single institution.
Patients identified exemplary “humanistic” care as key to their
giving; they felt gratitude for their care and a desire to advance
science and to improve the health and well-being of others.
Patients varied in their opinions about whether it was appropriate
to discuss philanthropy during clinical encounters, but most
wanted their physicians to be more comfortable about discussing
philanthropy with them. No specific ethical issues were raised by
this sample of grateful patients, including any concerns about the
potential effects of grateful patient fundraising on relationships
with their physicians.

Looking Ahead
This description of the ethical issues and recommendations for man-
aging grateful patient fundraising will hopefully serve as a founda-
tion on which to engage clinicians and health care institutions in de-
liberations about grateful patient fundraising practices.5 Direct
assessments of the utility of the recommendations could help in-
form further specificity, implementation, and potential revision of
these recommendations in the future.

While this is an important initial step, further efforts must be
directed toward filling the knowledge gaps related to the practice
of grateful patient fundraising and its associated ethical issues. First
and foremost is the need for a better understanding of the poten-
tial donor’s perspective. This should include studies of patients who
do not donate to improve understanding of how these patients
would feel about being asked to give, by whom and when. There is
also a need for data on the perceptions and reactions of potential
donors regarding the use of wealth screening, a widely used but
poorly understood technique, to identify potential donors. In addi-
tion, prior research has suggested a correlation between philan-
thropy and improved health and wellness8; however, no research
has specifically looked at this with regard to grateful patient philan-
thropy. Research in this area is needed.

Physicians often feel unprepared and uncomfortable dis-
cussing financial issues with their patients, in part because physi-
cians rarely receive adequate training to do so. This could un-
dermine successfully establishing a philanthropic relationship
with a patient or, even worse, risk compromising the therapeutic
patient-physician alliance. Thus, there is a need for curricula to teach
consensus-based, professional standards to development profes-
sionals and to clinicians.

Grateful patient fundraising is widespread and important but
clearly raises ethical issues. The time is right to engage in research,
education, and deliberation about these issues to help ensure that
this activity is conducted in an ethically appropriate manner.
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The Researcher’s Perspective on Innovative Funding 
 
One issue that has frequently come up is that often, even with all the potential that these 
innovative funding models represent, the practical experience of those in these partnerships is 
very different. Researchers sometimes avoid seeking for-profit funding because the real or 
perceived pressures or constraints that these sources place on their research deters them. They 
may also struggle to evaluate the for-profit opportunities being offered to them.  Researchers 
often feel that they need additional tools, expertise, or supports in order to navigate this new 
world of for-profit translational research funding successfully. 
 
The purpose of this discussion is to provide the researcher perspective on the current challenges 
and opportunities presented by for-profit funding, to understand the needs of researchers, and 
how those can be reflected in funding models, and to explore the pitfalls in the current system 
and proposed solutions, and how they may be addressed. 
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The pace of scientific  progress is  quickening with researchers publishing important  discoveries every day.
However, the science community has been highlighting the fact that modern science is afflicted with several
problems that threaten to ruin its very fabric. To understand what the larger scientific community perceives to
be problems, Vox [1] – an American news website that publishes discussions on world affairs, science, politics,
etc. – conducted a survey [2] involving 270 researchers. The respondents included graduate students, senior
professors, Fields Medalists, and laboratory heads from all over the globe. All the respondents unanimously
opined that the current scientific process is “riddled with conflict” and that they are forced to “prioritize self-
preservation over pursuing the best questions and uncovering meaningful truths.” Through the responses of
these research professionals, it emerged that there were seven problems that science was facing:

1. Financial crunch in academia

Researchers face perpetual struggle to secure and sustain funding. While the scientific workforce is increasing,
the funding in most countries has been on a decline over the past decade. The situation is particularly perilous
for  early  career  researchers who find it  hard to compete for  funds  with  senior  researchers.  This  extreme
competition is also impacting the way science is conducted [3]. The respondents of the Vox survey pointed out
that since most grants are allotted only for a couple of years, researchers tend to opt for short-term projects,
which can sometimes be insufficient  to study complex research questions.  This  means researchers make
choices  based  on  what  would  keep  the  funding  bodies  and  their  institutions  happy.  However,  the
consequences of these choices are an increasing number of published papers with sub-standard quality and
low research impact.

2. Poor study design in published papers

Poorly designed studies have become a major concern for academia. One of the primary reasons behind this
problem is that statistical  flaws in published research often go undetected. Since breakthrough results are
valued the most, researchers feel compelled to hype their results in order to get published. Moreover, they tend
to focus on particular patterns in data and manipulate their study designs to make the results more attractive
for  the  journals.  Instances  of  “p-hacking”  in  which  researchers  report  only  those  hypotheses  that  end  in
statistically significant results are also on a rise. In particular, biomedical studies have come under the spotlight
[4]  for misusing p-values. Thus, a huge chunk of published results are scientifically insignificant, which also
means a routine waste of money and resources.  

3. Lack of replication studies

The  inability  to  reproduce  and  replicate  results  is  a  major  problem  plaguing  research.  Recently,  Nature
published  the results  of  a  survey  that  attempted  to  understand researchers’  views  on  reproducibility  and
reported that a majority of participants believed the “crisis of reproducibility” is real [5].  Inherent problems in
studies  also  hinder  replication,  such  as  inadequate  data  and  complicated  study  design.  However,  major
stakeholders of science are in general skeptical about pursuing replication studies [6].  Most  journals prefer
publishing original and groundbreaking results because replication studies lack novelty [7].  Researchers and
funding bodies are reluctant to invest their resources in replication studies on similar grounds. This is a major
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loss to academia since results of most experiments are never validated and tested.

4. Problems with peer review

Although peer review is often considered the backbone of scientific publishing, it is not without problems [8].
Peer reviewers help in weeding out bad research and ensuring that a manuscript does not have any obvious
flaws. However,  because it  is  not  an incentivized task, reviewers have been known to delay their  work or
provide unhelpful reviews. Moreover, authors regularly report facing reviewer bullying wherein reviewers force
authors to conduct additional experiments [9], cite certain papers, make unnecessary changes, and so on. Most
journals opt for single-blind peer review, which leaves room for biases and professional jealousy to creep in.
Apart from this, the excessive dependence on the peer review system has led authors, editors, and third-party
services to take advantage of it leading to peer review scams [10]. As a result, the peer review system in its
present form is questioned by many academics.  

5. The problem of research accessibility

Academia is gradually moving towards open science and open access by signing open data mandates [11] and
making data sharing mandatory [12].  However, there are many big publishers that operate their journals on
subscription-based models.  Paying for  paywalled research is becoming difficult  for  researchers as well  as
institutions, particularly in the developing countries, due to the ever-increasing subscription fees. Many of the
Vox survey respondents were critical of this as it affects the way scientific research is disseminated. Moreover,
subscription-based publishing model is probably the single most important factor responsible for the foundation
of Sci-Hub [13], a website that provides unauthorized access to almost all paywalled research papers. The only
way of avoiding such consequences is developing methods to make access to research easier for the science
community.

6. Lack of adequate and accurate science communication

It  is  a  well-known fact  that  a  wide communication gap exists between the scientific  and the non-scientific
community. This has resulted in miscommunication of science, divided opinions about scientific matters, and
lack of informed decision-making among the public. Researchers are partly responsible for this because they
lack time or sometimes the inclination to engage with the public [14] about their research work. Therefore, the
public is largely dependent on the media, which is often blamed for misconstruing scientific  facts [15].  The
competitive nature of academic research is also responsible for poor communication of research. In an attempt
to grab attention, sometimes researchers, universities, and even journals mislead the public [16] by hyping the
results or promoting only positive results. However, the science community should take the responsibility of
projecting an accurate picture of science to the public since so that they can become cognizant of scientific
issues and have a say in the way their tax money is invested in research.  

7. Stressful nature of academic/postdoc life

Unarguably, the life of a postdoctoral researcher is grueling. Although it is the postdocs who drive academic
research in many labs and are the future of academic research, they face challenges due to fierce competition,
low income, and low job security [17]. While the number of postdoctoral researchers is increasing, the number of
permanent positions in academia is not  increasing at  a similar  rate.  Moreover,  PhD programs fail  to train
postdocs to find a non-academic job, which leaves them struggling to find a route to advance their career. For
scientific research to make strides, these young researchers should be absorbed in mainstream science.    

The Vox survey outlines some of the biggest concerns academia is grappling with at present. Apart from these,
academics are also not unknown to other rampant problems such as gender inequality, research/academic
misconduct,  and  excessive dependence  on  impact  factor.  Despite  these  problems,  there  is  still  hope  for
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science. The science community is attempting to avoid the stagnation of scientific progress by taking steps
toward bringing more transparency, spreading awareness about the importance of ethics, and making science
more inclusive rather than exclusive. However, there are no quick fixes when it comes to science; thus, while
bringing these changes will take time, each step would mean a leap toward scientific progression.  
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The Use of Data and Transparency 
 
In recent years open access to data has become more widely adopted by the scientific 
community. Open access allows research to use that data to check the initial study, bolster their 
own data, or inform their experimental design. Proponents of open access say that it is a key part 
of fulfilling the promise for science to democratize knowledge. This increased access has also 
been instrumental in establishing the discipline of data science, which relies on researchers to 
gather the data that data scientists will use to do their own independent analysis. Patient groups 
are often also supportive of open access efforts, arguing that the data is just information about 
the patient, which they have freely chosen to give in order to advance the cause of science as a 
whole, not the interests of a particular researcher or institution.  
 
Data ownership, however, is more complicated than proponents of open access may allow. 
Institutions invest a significant amount of resources into compiling and developing significant 
datasets.  They are also best placed to maximize the impact that use of these datasets can have 
by thoughtfully commercializing or developing products based on their data.  Patients also have 
concerns about the security of the data shared through open access.   
 
The purpose of this discussion is to compare and contrast public policies encouraging open access 
with private interest in data ownership, to explore the value of data in negotiating innovative 
funding, and to consider the role of patients and research subjects in determining data use.   
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Besides an astronomical amount of sequence data and a lot

of useful technology, perhaps the most significant legacy of

the genomics revolution has been an insatiable appetite for

data. This hunger was part of the reason that the privately

funded human genome project at Celera Corporation

released its sequence information sooner than intellectual

property considerations would have made desirable (compe-

tition from the publicly funded human genome sequence

project was the other part). The same hunger motivated the

US National Institutes of Health (NIH), the National Science

Foundation, and the Howard Hughes Medical Institute to

require that structural biologists funded by those agencies

deposit their atomic coordinates into a public database in a

timely manner. But this flood of information hasn’t curbed

the appetite at all. Like Cleopatra in Enobarus’s marvelous

description from Shakespeare’s Antony and Cleopatra, it

seems genomics makes hungry where most she satisfies. 

Of course, this desire wars with another fundamental human

appetite: that for money. Much of modern life science is

driven by the longing to make a profit. It fuels the biotech-

nology and pharmaceutical industries. It underlies the

choice of research problems in many academic laboratories.

And at its heart is the concept of property, of ownership,

both of ideas and of data. This concept would seem to be

perpetually opposed to that of free, publicly available

sequences, structures and technologies. 

Historically, the battlefield on which this conflict was fought

was the courtroom, where scientists and corporations would

engage in Talmudic-style disputes over dates in notebooks,

interpretations of patents, and other claims to priority. In

the immediate post-World War II era these arguments

tended to be over technology developed by physicists,

chemists and engineers. Biologists didn’t join the fray until

after 1980: in part there was no biotechnology industry until

about then, but it was largely because most academic biology

was publicly funded, in the US by the NIH. That would seem

to make the results of such research public property. 

The Bayh-Dole Act, passed by the US Congress in 1980 and

named for its co-sponsors Senators Birch Bayh and Robert

Dole, changed all that. The Act provided recipients of federal

research and development funds with the right to retain

ownership of their patents. It did even more: it charged

them with the responsibility of ensuring commercial use of

inventions created with federal financial support. While it is

technically possible for a university to have different policies

regarding the patenting and licensing of inventions which

were not developed as a result of federally funded research,

in general the universities’ interest in maintaining the flexi-

bility to draw research funds from multiple sources, includ-

ing the federal government, and the desire to avoid applying

conflicting policies, have led to most of them having a single

policy that is consistent with the Act. The underlying tenet

of the Bayh-Dole Act is that federally funded inventions

should be licensed for commercial development in the

public interest. That principle is now reflected in virtually

all university policies in the US, whether or not the inven-

tion is federally funded. 

Since the Bayh-Dole Act permits universities, other non-

profit organizations such as teaching hospitals, and, in most

cases, commercial federal contractors to retain title to inven-

tions that are conceived or first reduced to practice in the

performance of a federal grant, contract, or cooperative

agreement (in exchange for certain obligations on the part of

the contractor), it immediately created a huge economic

incentive for academic biologists to start their own compa-

nies or to become involved with existing ones. Bayh-Dole

was directly responsible for the explosive growth of the

biotechnology industry in the 1980s. It also created the

culture of intellectual property that underlies that industry.

For over twenty years, the answer to the question “Who

owns the data?”, according to the Bayh-Dole Act, has been

“the scientist who collected it and the organization for which

he or she was working at the time”. Since raw facts could not

be property (you may patent a mousetrap, but not data on

mice; you may copyright an article, but not the data on



which it is based - although the patenting of gene sequences

is a blow to this tradition), this answer led to a culture in

which data were hoarded, often to be published only after

the application itself was developed. 

This answer is now being challenged by a new one, driven by

the cultural change genomics is creating in the life sciences -

a culture of public databases and open access. The first area

of modern biology to reel under the challenge has been the

scientific journal publishing industry. Some journals, such as

Science, are published by not-for-profit scientific societies

(which derive a hefty chunk of their operating expenses from

the subscriptions); more, like Nature, are revenue-generators

of for-profit publishing houses. About ten years ago, a group

of scientists headed by Nobel Laureate Harold Varmus, then

Director of the NIH, began to argue that it was unfair to ask

other scientists, who are after all members of the public, to

pay to read the results of research that had been publicly

funded. They quickly found allies in patients’ advocacy

groups, who believe advances in medicine would come about

more quickly if everyone had equal access to discoveries.

Despite considerable skepticism by many scientists - and

much gnashing of teeth from publishers - about five years ago

the first ‘Open Access’ journals began appearing. Their busi-

ness model is that authors of papers appearing therein must

pay a fee for the privilege (peer review is still required for

acceptance), but in return, all rights to the material in the

paper remain with the author and anyone can access the full

text and any supplemental information free of charge forever.

Scientists in developing countries, in particular, benefit

greatly from such a policy, since many journal subscriptions,

online or in print form, are beyond their means. 

And on 3 February, NIH announced that as of 1 May this

year it expects that all research papers resulting from

research it funds will be deposited into an open-access elec-

tronic archive that will be maintained by the US National

Library of Medicine (which currently runs the PubMed

journal database and PubMed Central full-text archive,

within a year of their appearing in any journal. Current esti-

mates are that over one third of all highly cited papers in the

life sciences report the results of NIH-sponsored research, so

the policy is likely to have a big impact almost immediately,

even though there is no active enforcement. If the existing

open-access journals like PLoS Biology, Journal of Biology,

and this journal (which makes all refereed research articles

freely available online but charges a subscription price for

access to other content, such as my Comment columns -

which are worth every penny) are able to stay in business by,

for example, charging authors rather than subscribers, and if

they start to attract top-flight papers, the closed-access jour-

nals will come under severe financial pressure to adopt a

similar business model. In any case, given the new NIH

policy, it would seem that for much of their content, closed-

access journals will only have a year - and maybe eventually

a lot less than that - to make their profits. The Wellcome

Trust in the UK is also a big supporter of Open Access, and is

considering establishing a joint archive of papers with the

US National Library of Medicine. Where Wellcome goes, the

UK Medical Research Council is likely to follow. Add in

Germany, France and Japan and most of the literature will

be covered.

Even more intriguing is the advent of open-access technol-

ogy. Here there is a model from outside biology: so-called

‘open-source’ software. Programs developed under the open-

source concept have their source code freely available to

users, with the restriction that any improvements made by

anyone must be offered to the user community free of

charge. A variation of this model levies a cost to commercial

users while allowing academics and other non-profit groups

to obtain the code free of charge. The first example, the

Linux operating system (named after its inventor, Linus Tor-

vards, who is popularly credited with the open-source

model), has proven so successful that it is making Bill Gates

and Microsoft nervous about the future of their closed-

source, very much for-profit Windows operating system.

Open-source software has begun to have a big impact in

structural biology, where programs like Coot, PyMol, Phenix

and so on are making high-quality crystallographic comput-

ing available to all. 

And now this idea is being applied to biotechnology. Early in

2005 an exploratory project called Science Commons was

launched. The mission of Science Commons - an offshoot of

Creative Commons, which provides less restrictive copyright

licenses to authors - is to develop open licenses for technolo-

gies. As a model, it could do worse than look to a remarkable

new concept developed by CAMBIA, a non-profit biotech

research group affiliated with Charles Stuart University in

Canberra, Australia. In a paper published, ironically, in the

closed-access journal Nature on 10 February (Broothaerts et

al., Gene transfer to plants by diverse species of bacteria,

Nature 2005 433:629-633), researchers at CAMBIA report

a breakthrough in biotechnology by successfully transferring

foreign genes to plants using several bacteria other than the

usual Agrobacterium tumefaciens (At). They introduced a

specially modified Ti plasmid into Rhizobium, Sinorhizo-

bium and Mesorhizobium - all organisms closely related to

At - and showed that the transformed strains could be used

to express foreign genes from the plasmid in tobacco, rice

and Arabidopsis. Integration of the inserted segment into

the plant genomes was also confirmed. The work is exciting

because many plants, especially crop plants, are resistant to

gene transfer by At. But it’s also noteworthy because of what

CAMBIA is doing with it. 

CAMBIA has applied for a patent on the technology, which

they call TransBacter
TM

. But they are offering this technol-

ogy as an ‘open-source’ alternative to At technology, which is

controlled by Monsanto, the large agricultural firm that

holds the relevant patents. CAMBIA calls its license concept

107.2 Genome Biology 2005, Volume 6, Issue 4, Article 107 Petsko http://genomebiology.com/2005/6/4/107
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BIOS - Biological Innovation for Open Society. The way it

works is simple. Others may commercialize products based

on the procedure. But any improvements in the technology

must be shared freely, to the benefit of all users. The intent is

that researchers in poor countries especially, where agricul-

tural research is very important, will thus have open access

to a method that may help their efforts. There’s a website,

Bioforge [https://www.bioforge.net/], to help biotech

researchers collaborate on this and other developments

(among them new reporter/marker genes and microarray-

style genotyping technologies). There are several levels of

projects, some open only to BIOS licensees, some open to all

and some open at intermediate levels. Joining a project

enables the participants to see, use, and deposit information

that will not necessarily be available in the public domain. It

will allow them to share their improvements with other

members of the protected commons community of BioForge.

In order to join a project, organizations and individuals must

agree to the community norms about confidential sharing of

improvements and biosafety data, and must provide infor-

mation on their institutional affiliation and policies that may

apply to sharing of data. Access to certain projects may

require a legal commitment to the sharing of improvements

in return for being able to obtain the benefit of the technol-

ogy and improvements. 

For humanitarian efforts and work on crops that are of

limited interest in developed countries, CAMBIA’s model

promises to be truly revolutionary. It doesn’t do away with

the incentive to invent, or to develop, but it makes the infor-

mation needed to do such things available to everyone. If

there is an untapped reservoir of creativity in the Third

World, an idea such as this might unleash it. It will be inter-

esting to see whether the concept catches on, as open-source

software clearly has. No one wants to see the financial incen-

tives that have fueled the biotechnology explosion removed.

But companies can clearly live within the open-source model

- IBM does, for example (open-source software even con-

tributes to its revenues, since among other things IBM

makes much of its money by selling services to people who

have open-source software and need help). CAMBIA, by the

way, was funded by the Rockefeller Foundation, Horticul-

ture Australia, and Rural Industries R&D Corporation, so in

a sense its work represents a triumph of the Bayh-Dole

concept. It remains to be seen whether the pharmaceutical

industry, which in my opinion would benefit greatly from

increased sharing of ideas and information, could find an

open-source model it could live with. But if scientific pub-

lishing and software development are any indication, this is

not an idea that’s going to go away any time soon. 

Who owns the data? Increasingly, at least for some things,

the answer is starting to be nobody. Or everybody. 
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David M. Reese, M.D., and Martin J. Murphy, D.Med.Sc., Ph.D.

Multi-institutional randomized clinical trials have 
been a feature of oncology research in the United 
States since the 1950s. Since that time, cancer-
treatment trials have been continuously funded 
by the National Cancer Institute (NCI) through 
a program that has evolved to become the Na-
tional Clinical Trials Network (NCTN). Currently, 
approximately 19,000 patients with cancer par-
ticipate in NCTN clinical trials each year. Ap-
proximately 70,000 additional patients with can-
cer are enrolled each year in treatment trials 
sponsored by the pharmaceutical industry.1,2

It is important to honor and reward the altru-
ism of patients who participate in clinical trials. 
One way to do so is to share the data gathered 
in clinical trials with other researchers in a re-
sponsible and meaningful way. The cancer re-
search community, encouraged by recommenda-
tions from the Beau Biden Cancer Moonshot, is 
finally moving data sharing forward from its 
traditional, largely unfunded, place at the end of 
the long list of clinical research responsibilities 
to center stage.

There are a number of reasons why it has it 
taken more than 60 years for this issue to receive 
the attention that it deserves. Although the incen-
tives for doing so may differ, competitive forces 
lead both academic researchers and pharmaceu-
tical companies to protect data and to use data 
exclusively for their purposes. This approach pro-
tects their intellectual property and also shields 
the primary study team and the sponsor if the 
release of data from a trial for analysis by others 
leads to conclusions or interpretations that the 
primary researchers deem to be misleading or 
erroneous. When the academic and monetary 
stakes are high, the chance of this situation oc-
curring is real. Another reason for the delay is 

that the protection of research participants dic-
tates that confidentiality is the highest priority, 
and this risk may be greater with wide sharing 
of the new data-dense individual data sets that 
are required in order to develop personalized 
medicine approaches. Finally, and probably most 
important of all, data sharing has been ham-
pered by a lack of resources, including access to 
enabling data systems technology, bioinformat-
ics expertise, and legal agreements that facilitate 
sharing.

The idea of data sharing is moving beyond 
these hurdles with a variety of models. One such 
model, the so-called gatekeeper model,3 uses a 
distinct entity to house information in a central 
repository, with access to specific data sets that 
are provided to qualified research teams on the 
basis of a research proposal review by an inde-
pendent expert committee. Examples of this ap-
proach include ClinicalStudyDataRequest . com, a 
website sponsored by pharmaceutical partners, 
and the Vivli platform (http://vivli . org), a non-
profit corporation created to support global shar-
ing of clinical research data. Gatekeeper models 
provide substantial customization and oversight 
for individual data requests so that contributing 
investigators can maintain a level of control over 
how their data are used. This model may appro-
priately address barriers to sharing for studies in 
which the identification of participants is a risk, 
such as those that involve sensitive topics, ge-
nomic data, or limited numbers of participants. 
This model can also offer some protection to 
research teams that require limitations on the 
use of proprietary data. A limitation of gate-
keeper models is that many barriers to data use 
remain.

A substantial body of readily available data 
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from clinical trials can be shared with minimal 
risk to patients or researchers. Examples include 
data sets of already published trials, particularly 
if the treatments that were tested are not under-
going review for regulatory approval. In addi-
tion, industry-sponsored clinical trials generally 
involve a comparator group for which valuable 
patient-level data can be shared without risk to 
proprietary interests. As long as the data are ap-
propriately anonymized to protect confidential-
ity and there are no restrictions related to the 
institutional review board, the consent form, or 
the sponsor with regard to the patient-level data, 
it should be possible for the data to be freely 
available to the public to download, analyze, and 
reuse for research purposes. This approach may 
enable the identification of baseline characteris-
tics of the patients or outcomes that could be 
identified only by means of an analysis of larger 
numbers of patients than would be included in 
an individual trial. What has been lacking, until 
recently, has been the infrastructure required to 
achieve this goal.

An example of an active open-source data-
sharing model, with which some of us are af-
filiated, is Project Data Sphere (PDS). PDS is a 
free digital library-data laboratory that was 
launched in 2014 as an independent, nonprofit 
initiative of the CEO Roundtable on Cancer (www 
. ceoroundtableoncancer . org), which was found-
ed in 2001 to develop and implement initiatives 
that reduce the risk of cancer, enable early diag-
nosis, facilitate access to the best available treat-
ments, and hasten the discovery of new and 
more effective anticancer therapies. A Web-based 
platform for accessing open-source data was 
developed for PDS by SAS Institute. Using this 
website, researchers can download, share, inte-
grate, and analyze patient-level data. Data con-
tributors are provided access to deidentification 
and data-standardization protocols, as well as to 
templates of legal agreements, including stan-
dardized data-sharing and online-services user 
agreements.4-6 Users of the site have access to 
analytic tools developed by SAS Institute. Any-
one interested in cancer research can use the 
website, provided that they register and agree to 
a responsible-use attestation. PDS is funded by 
the engagement of a wide range of stakeholders 
that together ameliorate the burden of securing 

adequate funding from a single organization or 
institution.

At present, PDS contains data from more than 
41,000 research participants from 72 oncology 
trials, covering multiple tumor types. The data 
have been donated by academic, government, and 
industry sponsors. These numbers are increas-
ing quickly as use of the PDS accelerates. More 
than 1400 unique researchers have accessed the 
PDS database more than 6500 times. As one in-
teresting example, a challenge was issued in 2014 
that asked respondents to use PDS to create a 
better prognostic model for advanced prostate 
cancer. A total of 549 registrants from 58 teams 
and 21 countries responded. Accessible data in-
cluded control groups from prospective, random-
ized, industry-sponsored trials. Solvers had back-
grounds in statistics, data modeling, data science, 
machine learning, bioinformatics, engineering, 
and other specialties. Unexpectedly, the winning 
entrant, a team of researchers from Finland, 
had never worked on prostate cancer in the past, 
and this team considerably outperformed the best 
existing model for predicting overall survival 
among men with advanced prostate cancer.7 
Thus, the PDS Prostate Cancer DREAM Chal-
lenge confirmed that an open-access model em-
powers global communities of scientists from di-
verse backgrounds and promotes crowd-sourced 
solutions to important clinical problems. This 
level of engagement is not possible with gate-
keeper models.

PDS is provided to users free of charge, but the 
usefulness of the PDS website is limited to the 
trials that it contains and the data analytics pro-
vided by the platform. Expansion of this concept 
to the broader research community outside the 
field of oncology will be time consuming and 
costly, and it is open to debate whether publicly 
funded or private concerns are the most appro-
priate environment to assume responsibility for 
data storage and sharing. The DataNet program 
of the National Science Foundation is one ex-
ample of a public–private partnership that has 
been designed to achieve these goals.8

The data-sharing community is undergoing 
rapid development, with several potential models 
and approaches (Table 1). We encourage multiple 
models to coexist, either as a single platform 
with tiered access or as discrete platforms with 
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the potential for cross-communication that in-
cludes truly open platforms. We think that as 
the community sees the benefits of sharing trial 
data, more will be shared.

Disclosure forms provided by the authors are available with 
the full text of this article at NEJM.org.
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