
T
here were two phones 
on the Baltic island: one 
in the barn near where 
Webster Cavenee was 

seeking seclusion to write up a 
paper, the other on a village tele-
phone pole. Both were ringing. 
When Cavenee ignored the first, the villagers 
brought him messages from the second: a mys-
terious American was trying to contact him 
from Brazil, then England, then Australia. He 
paid them no heed: “Calls from a guy I didn’t 
know, from an organization I didn’t know any-
thing about — I thought he was a crank.”

His paper finished, Cavenee flew home to 
Ohio, where he was working as a geneticist at 
the University of Cincinnati College of Medi-
cine. As he opened his mail, the mystery caller 
rang again. “He said, ‘I’m calling about the job. I 
understand you’re interested’,” Cavenee recalls. 
“I said ‘I don’t know anything about your job’. 
He said ‘No one’s talked to you? We need to 
meet’.” The man told Cavenee to go to a Hilton 
near Chicago O’Hare airport, and ask the man-
ager to take him to the boardroom. Intrigued, 
Cavenee did as he was told.

Good call. That meeting in 1984 changed 
Cavenee’s life. A doctor called Hugh Butt from 
the Mayo Clinic in Rochester, Minnesota, one 
of whose patients was the billionaire Daniel 
Ludwig, offered the researcher US$3 million 
a year for a new cancer research institute. 
“He was telling me they’d give me enough 
money that I could never blame failure on 
anyone but myself,” Cavenee says. Cavenee 

A CASE HISTORY
The Ludwig Institute for Cancer Research is focused 
on translating research into cures. Helen Pearson 
investigates whether its sometimes unusual methods 
are producing results. 

accepted, and has worked for the 
Ludwig Institute for Cancer Research 
(LICR) ever since. 

“You have to admit it’s not the 
normal kind of job-recruitment 
process,” says Cavenee. But then the 
LICR is not a very normal kind of 

research institute. Ludwig’s legacy now sup-
ports Cavenee’s research centre in San Diego, 
California, and eight more around the world 
(see ‘Nine branches, seven countries’). It also 
— crucially, in the opinion of its leaders 
— spends between 15% and 20% 
of its annual $100-million outlay 
on an infrastructure that deals 
comprehensively with intellec-
tual-property issues and clinical-
trials management, and more on 
facilities that make some of the 
biological reagents that those tri-
als require.

Clinical discovery
Those additional features 
are part of the LICR’s for-
mula for ‘clinical discovery’, 
a term that the chairman of 
the LICR’s board of direc-
tors, Lloyd Old, prefers to 
the more modish ‘transla-
tional research’ and a goal 
he has pursued since the 
1980s. In 20 years as the 
LICR’s scientific director, 
and thus its effective chief 

executive, Old focused on strategies for getting 
cutting-edge science as close to the clinic as he 
could before turning it over to drug companies. 
“There is no question that we are the model,” 
he says. “I don’t know another organization that 
saw it so clearly and put it in place.” 

The LICR has indeed won itself some influ-
ential admirers, most recently collaborating 
with leaders at the National Medical Research 
Council in Singapore who are keen to tap into 
its infrastructure. It also has its critics. The 
centralized power structure that allowed Old 

to put his vision of clinical discovery into 
place also allowed him to pursue his 
own particular scientific enthusi-
asms, a pursuit on which the jury is 
still out. And although clandestine-
feeling meetings in hotel rooms 
are no longer part of the institute’s 
recruitment procedure, its decision-

making is still opaque enough 
for others to find it hard to 
see what they might most 
usefully copy. 

The same whiff of the her-
metic may also harm the LICR 
itself in its ability to recruit 
or retain the best in the field. 
“While the LICR has many 
strong attributes, there is a 
certain level of the old-boys’ 
network,” says Jim Woodgett, 
who worked for the LICR cen-
tre in London and now directs 
the Samuel Lunenfeld Research 
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“You have to 
admit it’s not the 
normal kind of 
job recruitment 
process.”
 — Webster Cavenee
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Institute in Toronto, Canada. “They should be 
willing to open themselves up to scrutiny.”

A tendency to secrecy may be another 
part of the LICR’s inheritance from Ludwig, 
a determined but publicity-shy entrepreneur 
who built up a tremendous fortune in ship-
ping and other businesses. Why he decided 
to give so much money to cancer research is 
not known; one anecdote puts it down to one-
upmanship. When Richard Nixon declared a 
‘war on cancer’ in 1971 and requested an extra 
$100 million for research, Ludwig, a friend of 
the president’s, is said to have boasted “Hah, 
well I can beat that!” He founded the LICR that 
year with an endowment of slightly more than 
$500 million. 

Ludwig reputedly liked to do business with 
his friends, and relied on business and scientific 
directors from his inner circle, such as Butt, 
when it came to setting up the institute. In the 
first phase of its life that inner circle did the hir-
ing and firing, selecting and approaching peo-
ple such as Cavenee to establish institutes and 
then leaving them to pursue their own direc-
tion more or less autonomously. At this point 
some of the decisions reflected Ludwig’s other 
interests: a branch in Brazil was connected to 
his massive land purchases in the Amazon. 
By the late 1980s and early 1990s, the institute 
had established an international reputation for 
sterling basic cancer research in areas such as 
signal transduction. 

It was in 1988 that Old, initially recruited 
onto the LICR board while he was working at 
the Memorial Sloan-Kettering Cancer Center in Daniel Ludwig’s legacy: focused and well financed.

New York, became the LICR’s scientific director. 
His interest in cancer was partly spurred by his 
family: his grandfather, mother, father and aunt 
all developed cancer. His lab at Sloan-Ketter-
ing played a part in some seminal discoveries, 
including the discovery of tumour necrosis fac-
tor (TNF), a molecule central to inflammation 
and cell death.

Now 75, Old is recovering from heart-bypass 
surgery in his Upper West Side Manhattan 
apartment, with parquet floors, a grand piano 
and French windows that open onto West End 
Avenue. Although no longer the LICR’s sci-
entific director, he is still the chairman of its 
board and wields considerable influence. His 
voice is soft and hoarse from having had a tube 

down his throat, his hands shake and he has a 
tendency to ramble. But he leans forward excit-
edly when he talks about his passions, such as 
translational research and searching for the 
secrets of the immune system’s successes — and 
failures — in fighting off cancer. 

Old says he faced obstacles when he tried to 
carry out clinical work related to his discover-
ies at Sloan-Kettering. When he came in as the 
LICR’s scientific director, “I wanted to create 
structures that I would have liked to be there for 
me when I came along.” He set about making 
the rest of the organization take that desire on 
board. “Old said to the institute’s branches, ‘You 
do it or else’,” says Eric Hoffman, who directs the 
LICR’s Office of Clinical Trials Management. 

Control is key
Old’s mantra, taken up by his colleagues, has 
been that the key to translational research is 
control. ‘Control’ means retaining the intel-
lectual-property rights and having a support 
staff that allows LICR researchers to do at least 
some early-phase clinical trials, rather than 
leaving a treatment’s post-lab life entirely in 
the hands of pharmaceutical companies. That 
sort of control has made the institute one of 
the largest not-for-profit DNA patent holders 
in American biomedicine. It also means that 
LICR researchers can design trials to investi-
gate a therapy’s mechanisms, rather than just 
its performance or lack of it. That lets them 
explore speculative applications that would 
be ignored by a drug company with more 
obviously promising leads to hand. “That 
gives us immense power to get the job done,” 
says Jonathan Skipper, director of intellectual 
property at the LICR. “You’re not beholden to 
anyone”. “They can do these wacky things and 
demonstrate proof of concept for something 
new,” says Paul Bevan at biotech company 
Wilex in Munich, Germany, who is collabo-
rating with the LICR.

The idea is not to go it alone without phar-
maceutical companies. It is to get therapies far 
enough down the road under the institute’s 
control that they will be in pole position for 
transition to the clinic. “In many cases when 
you license it you lose control,” says Joseph 
Tomaszewski, who is involved in translation 
of cancer discoveries at the National Cancer 
Institute (NCI) in Bethesda, Maryland. “So you 
want to take it as far forward as you can.”

The other aspect of the LICR’s ‘control’ is 
ensuring that researchers have access to their 
own supply of the physical reagents needed for 
their trials. The LICR owns facilities in Mel-
bourne, Australia, and Ithaca, New York, dedi-
cated to the production and storage of antibodies 
and other biological reagents. “Synthesizing a 
monoclonal antibody that can be put in humans 
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“There is no 
question that we 
are the model.” 

— Lloyd Old

can cost a million dollars or more, a very expen-
sive and tedious procedure that academic institu-
tions usually can’t afford,” says Otmar Wiestler, 
chairman of the German Cancer Research 
Center, Heidelberg, who works with the the 
LICR. “The LICR is really unique in providing 
such an incredible infrastructure,” he goes on. 
“I don’t know any other academic institution 
that does it on this scale.” 

Take the institute’s work on cancer vaccines 
that might provoke the immune system into 
killing tumours. Since the early 
1990s, Thierry Boon, director of 
the LICR’s Brussels branch, Old 
and others have identified a fam-
ily of ‘cancer/testis’ antigens that 
are expressed almost exclusively 
in tumour cells and not healthy 
tissues. The LICR has agree-
ments with GlaxoSmith Kline to 
work on the commercial devel-
opment of these and other anti-
gens. But the institute has also 
retained the right to perform 
clinical trials itself, and the ability 
to make its own antigens to that 
end. Vincent Brichard, who deals 
with the vaccine effort for Glaxo-
SmithKline in Rixensart, Belgium, agrees that 
trials performed by the LICR tackle scientific 
questions that have not figured in GlaxoSmith-
Kline’s development programme, but may yet 
prove crucial in the company’s decision to 
develop an antigen.

A monoclonal antibody called G250 pro-
vides another example of the Ludwig approach. 
G250, which was discovered not by LICR 
researchers but at the University of Leiden in 
the Netherlands, binds to clear-cell renal carci-
noma, a common and aggressive form of kid-
ney cancer. Old’s lab did much of the work that 

characterized its behaviour, hoping it might 
have a therapeutic role. 

Chaitanya Divgi, who once worked in Old’s 
lab at the LICR, and is now at the University of 
Pennsylvania in Philadelphia, wanted to test the 
idea that the antibody could be used to identify 
which kidney masses are malignant clear-cell 
carcinoma as opposed to other, less danger-
ous tumours. This is something that currently 
requires surgery and a biopsy. It was not one of 
the applications being pursued by Wilex, the 

company to which the antibod-
ies are licensed by the LICR, so 
the LICR funded an independ-
ent trial. Divgi showed that the 
antibody attached to kidney 
masses in 15 out of 16 patients 
who were subsequently found 
to have clear-cell renal carci-
noma — and in none of those 
whose kidney masses were 
more benign1. A commercial 
assessment spurred by these 
results has convinced Wilex to 
launch a phase III trial of G250 
as a diagnostic agent alongside 
its trial on the antibody as a pos-
sible therapy for reducing recur-

rence of the disease. “We would have struggled 
to find the resource and commitment to do that 
[initial study] alone,” says Bevan.

Privileged position
A visit to the LICR’s plush New York office 
(above right) reveals that ten metres of shelving 
is devoted to regulatory paperwork required 
to test a new agent in humans: just short of a 
metre for every one of the 11 investigational 
new drug applications the institute holds in 
the United States. That shelf explains exactly 
why translational research looks uninteresting, 

frustrating or overwhelming to many — get-
ting a satisfied buzz out of rules and regula-
tions takes a certain type. And the LICR has 
employed 15 such types to deal with clinical-
trial paperwork alone.

The LICR owes this infrastructure not just to 
Old’s vision; the “historically privileged posi-
tion”, as Old puts it, of the institute’s bank bal-
ance is crucial. Its endowment of $1.4 billion is 
not in the same league as those of the Wellcome 
Trust, the Howard Hughes Medical Institute, 
or the Bill & Melinda Gates Foundation. But it 
is substantial, focused on cancer and entirely 
under the control of a board of like-minded 
trustees: there is no peer-review process. Old 
and Andrew Simpson, who has succeeded him 
as scientific director, suggest that other institu-
tions in privileged positions — such as Harvard, 
with its $34 billion endowment — could learn 
something from the LICR’s model. (In May, 
Harvard announced that it would be receiving 
$117.5 million over 5 years from the National 
Institutes of Health in Bethesda, Maryland, for a 
new centralized translational research effort in 
which the university is concomitantly investing 
$15 million annually.) But the LICR is hardly 
proselytizing. The only time that the central 
office has published anything about its vision 
and infrastructure was in a 2004 letter to Nature 
Medicine2. Old says he “was taught not to toot 
his own horn”, although perhaps he is now over-
coming that childhood stricture a little. 

Becoming modesty can edge into opacity. It 
is unclear, even to some of those who work for 
the organization, how top-level decisions are 
made and priorities set. “It’s fairly autocratic in 
the way it’s run,” says Gerard Evan, who worked 
at the now defunct Cambridge, UK, branch 

Nine branches, seven countries
Location Director Research focus 

Brussels, Belgium Thierry Boon Human cancer genetics and cancer immunology.

Lausanne, Switzerland Jean-Charles Cerottini Basic and applied immunology in the treatment of 
cancer.

Oxford, UK Xin Lu Signal transduction processes in cancer.

Melbourne, Australia Antony Burgess Tumour molecular biology.

New York Lloyd Old Immunotherapies for human cancer.

San Diego, California Webster Cavenee Genetic changes during progression of cancer.

São Paulo, Brazil Luisa L. Villa Cancer genetics and markers.

Stockholm, Sweden Ralf Pettersson Aberrant signal transduction in cancer cells.

Uppsala, Sweden Carl-Henrik Heldin Signal transduction pathways and cell growth.
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in the 1980s and is now at the University of 
California, San Francisco. Old and Simpson 
acknowledge that big mistakes were made in 
the 1980s, when five branches were shut on the 
basis of business decisions by the board. “I’d go 
in every day and check the fax machine to see if 
I was still in business,” Cavenee recalls. 

More recently, some researchers who worked 
in the London branch when it was directed by 
Michael Waterfield were dismayed by the deci-
sion to move it from University College London 
to Oxford after new director Xin Lu took over 
in 2005. “It’s a little sad after all the good work,” 
says Bart Vanhaesebroeck who worked at the 
London branch and is now at Queen Mary, 
University of London, with continued funding 
from the LICR. Simpson says that the branches 
have always been anchored around the research 
interests of the relevant director. Old says an 
organization ought to reflect its leadership. 

Results matter
Some observers say the organization could 
benefit scientifically by being more open to 
review. “If they’re really doing the right thing 
they shouldn’t have to defend themselves so 
much against external review,” Woodgett says. 
“It’s hard to argue with yourself and that’s 
the problem with the Ludwig.” But Simpson 
defends the LICR approach. “There is a philos-
ophy we’d lose if we didn’t have that autocratic 
element,” he says. “It’s important for smaller 
more nimble organizations like ourselves to 
plough a different furrow. Judge us by our 
results, not by the way we’re doing it.”

What, then, are those results? The LICR 
has only one licensed therapeutic success to 
point to — granulocyte-macrophage colony-

stimulating factor (GMCSF), which is used 
to stimulate production of white blood cells 
after chemotherapy — and that grew out of 
work done before Old’s focus on translation 
got underway. That record may sound poor, 
but the development of cancer therapies takes 
time whoever is doing it. For example, the 
NCI set up its Rapid Access to Intervention 
Development (RAID) programme in 1998. 
Designed to take a basic discovery and put 
it through all the phases of toxicology, phar-
macology, large animal studies, production 
and paperwork that is required for an inves-
tigational new drug, with about $100 million 
spent so far, RAID has got 32 of 121 candi-
dates to the clinical-trial stage, according to 
Tomaszewski, who has been involved in the 
programme since its outset. This is not a field 
with quick wins, and by RAID standards the 
LICR’s 120-odd clinical trials since 1996 look 
at least par for the course. 

That said, Old’s stated belief that various 
aspects of the LICR’s work are now coming to 
fruition suggests that if its success rate doesn’t 
climb in the coming decade there will be 
something amiss. But what? The translational 
approach that Old developed — or the partic-
ular enthusiasms at which he has directed it? 
Tony Burgess, who heads the LICR’s Melbourne 
branch, says that Old’s personal research inter-
est has produced a clinical programme biased 
towards cancer vaccines — which have a his-
tory of failure — and immunology. “I think the 
investment is very risky,” he says. “I happen to 
think it might help some people but not many.” 
If risky ideas don’t pan out the efficiency of 
their translation is moot.

Old says that the institute will be judged on 

the “unyielding yardstick of human benefit”. But 
interest and emulation from admirers may offer 
an interim tape measure. “They are small and 
elite in a positive way,” says Edward Holmes, 
chairman of the National Medical Research 
Council in Singapore, where a new LICR insti-
tute is now being planned. Singapore has made 
an aggressive investment in biomedical science 
over the last five years and, for the last two, has 
been pushing particularly hard to develop a 
more translational and clinical side. The LICR 
and Singapore government has agreed to jointly 
invest $7 million per year to establish an LICR 
branch there focused on clinical research. 

Cavenee is on the recruitment committee for 
the director of the Singapore branch — which 
is proceeding in a comparatively standard 
way with advertisements and word-of-mouth 
recommendations. Having built up two LICR 
branches, first in Montreal, Canada, then in 
San Diego, and trained more than 300 young 
scientists since his own recruitment, he’s grate-
ful for the opportunities the LICR has offered 
that other settings might not have. The organi-
zation’s support, worldwide expertise and pro-
vision of enough money did indeed remove 
any external risk of failure. “There was never 
a dull moment,” he says happily. That unyield-
ing yardstick, though, does not care about dull-
ness — and it has yet to measure the interesting 
institute’s success.  ■

Helen Pearson is Nature’s biology features 
editor.

1. Divgi, C. et al. Lancet Oncol. 8, 304–310 (2007).
2. Skipper, J., Hoffman, E. W., O’Donnell-Tormey, J. & Old, L. J. 

Nature Med. 10, 1154–1155 (2004).

See Editorial, page 823, and online at 
http://tinyurl.com/3tt3y3.
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