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The Ludwig Institute for Cancer Research has long 
been on the forefront of research harnessing the 
immune system to fight cancer. Its researchers were 
there in the infancy of the field, when the first 
experimental cancer vaccines were developed and 
cytokines such as tumor necrosis factor were 
discovered. And they continue their work today in 
basic research laboratories and in more than  
30 ongoing clinical trials to globally hone and test 
various approaches in people. 

Studies underway around the world exemplify  
the multipronged approach of the Institute. In the  
clinic, for example, Ludwig scientists are combining 
vaccines with other agents such as drugs that target 
the immune system. In fact, Ludwig research in  
2011 on a newly approved immune-targeting drug, 
ipilimumab (marketed as Yervoy), has paved the way  
for clinical trials combining the drug with a vaccine.

historical breakthrough 
The new findings build on decades of work by the 
Institute. In 1991, Ludwig researchers in Brussels 
published a groundbreaking study in Science on  
tumor antigens, which are cancer-derived molecules 
that can be targeted by the immune system, directing 
its destructive power toward a tumor. They found  
that white blood cells known as cytotoxic T cells  
can selectively recognize tumor antigens.

“Before this study very few people believed tumor 
antigens existed,” recalls Benoît Van den Eynde,  
a Ludwig researcher in Brussels. “This work opened  
up ways to use tumor antigens to stimulate the 
immune system to better fight cancer cells.” 

Researchers began formulating vaccines based  
on the newly discovered antigen, known as MAGE, 
with the idea of stimulating the immune system  
to attack tumors that express the antigen. The first 
human trials to test a MAGE vaccine began in the  
mid 1990s, and showed that the vaccine was safe  
and induced tumor regression in some patients. 
Ludwig has since licensed the commercial rights  
to develop vaccines using MAGE and related tumor 
antigens to GlaxoSmithKline. The drug company is 
conducting two large clinical trials in patients with lung 
cancer and melanoma based on the MAGE-A3 tumor 
antigen. The vaccine being tested, MAGE-A3.ASCI 
(antigen-specific cancer immunotherapeutic), has  
an extra kick because of the addition of an adjuvant, 
an immune-stimulating substance. 

Since the discovery of MAGE, the field has moved 
forward rapidly. Scientists have discovered many  
other tumor antigens that are made by a variety of 
cancers. And they are testing a range of approaches 
to boost the power of vaccines, such as combining 
multiple tumor antigens in a single shot, treating 
patients simultaneously with drugs that target the 
immune system, and adding adjuvants to the mix.

Ludwig researchers in New York at Memorial Sloan-
Kettering Cancer Center are using this multipronged 
attack in studies of melanoma and ovarian cancer. 
One of their most recent projects leverages 
ipilimumab, a drug that shrinks tumors and prolongs 
the lives of people with melanoma. It was approved in 
2011 by the US Food and Drug Administration as the 
first drug for advanced melanoma in over ten years.
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Putting it all together 
Ipilimumab is directed against a molecule on  
immune cells, and seems to act by amplifying the 
body’s existing immune response to melanoma— 
but it is only effective in some patients. 

“Why do some patients have such profound benefit  
and why do others not respond?” asks Jedd Wolchok 
in New York, one of many researchers involved  
in developing and testing the drug. Answering that 
question is leading the researchers to new ways  
of making more powerful cancer vaccines. 

Last year, Wolchok and his colleagues, including 
Sacha Gnjatic, another Ludwig scientist in New York, 
examined the immune response of melanoma  
patients treated with ipilimumab. They focused on  
the immune response to NY-ESO-1, another tumor 
antigen discovered by Ludwig researchers, which is 
present in 30 to 40 percent of advanced melanomas.

Ludwig researchers found that the likelihood of 
individuals responding to treatment with ipilimumab 
depends on the status of their immune system.  
They learned that patients were nearly twice as  
likely to benefit from treatment with the drug if  
their immune system was active against NY-ESO-1.  
The findings, published in Proceedings of the  
National Academy of Sciences in October,  
suggest that an approach combining ipilimumab  
with a complementary immunotherapy, such as a 
NY-ESO-1 vaccine, could be powerful. In principle, 
ipilimumab would boost the immune response, and  
the vaccine would direct the ramped-up immune 
system to destroy cancer cells. The study provides 
experimental support for combination therapies. 

The researchers are now laying plans for just  
such an approach, testing patients with late-stage 
melanoma with ipilimumab in combination  
with a NY-ESO-1 vaccine. The vaccine itself  
will also be superpowered with the addition of  
adjuvants. Prior research has shown that adding 
adjuvants to a NY-ESO-1 vaccine can bump up  
the immune response. 

“We are building combinations of therapies,”  
says Wolchok, “to generate tumor regression  
that has durability.” 
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Together, Ludwig  
and CRI formed  
the Cancer Vaccine 
Collaborative,  
which since 2001  
has served as a spring- 
board for clinical  
studies to advance  
Ludwig’s tumor 
immunology research. 

 
 
fast-tracking immune therapies  
through partnerships  
A strength of the Ludwig Institute is the connections  
it makes with other institutions. And the Cancer 
Research Institute (CRI), a nonprofit organization 
devoted to the research and development of  
immune-based cancer therapies, is one of its long- 
standing partners. Together, Ludwig and CRI formed 
the Cancer Vaccine Collaborative, which since  
2001 has served as a springboard for clinical studies  
to advance Ludwig’s tumor immunology research.

This collaboration continues to evolve in  
innovative ways as scientific research advances  
and the landscape of drug development changes.  
In December 2010, Ludwig and CRI extended  
their partnership by creating a new nonprofit venture  
fund that was established at CRI to raise monies  
from external donors to support the costs of the 
clinical investigations undertaken by this initiative.

The fund works with partners in industry to access 
novel immune therapy agents for evaluation in clinical 
trials. And it is already speeding up progress toward 
the development of new cancer immunotherapies. In 
2011 the fund partnered with Washington, DC-based 
Oncovir to secure access to a supply of an adjuvant 
for use in clinical trials.

“Through these partnerships the fund is catalyzing the 
pace of drug development,” says Jedd Wolchok, head 
of the CVC and a Ludwig researcher in New York.

Wolchok took the helm of the CVC last year, just 
before the death of its founder and prior director  
Lloyd Old, who had also served as scientific director 
of the Ludwig Institute from 1988 until 2005.

“The CVC was Dr. Old’s brainchild,” says Jonathan 
Cebon, a Ludwig researcher and longtime CVC 
member based in Melbourne, Australia. “He felt  
that there needed to be a very interconnected group  
of people who were devoted to the advancement  
of immunotherapy.”
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