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RESEARCHERS FIND THAT COMBINED GENE THERAPY ELIMINATES THE DEADLY 
BRAIN CANCER GLIOBLASTOMA MULTIFORME IN LABORATORY STUDIES  
 
LOS ANGELES (August 15, 2005) – Despite aggressive treatment, glioblastoma multiforme (GBM) – the 
most common and deadly of brain cancers – usually claims the lives of its victims within six to 12 months of 
diagnosis.  Because GBM is so aggressive, the disease has been the target of a number of laboratory and 
clinical studies investigating the effectiveness of gene therapy to deliver novel therapies to the brain.  In 
laboratory studies, this type of gene therapy has proved almost completely effective.  But in clinical trials, it 
has had limited effectiveness.   
 
To overcome these limitations, researchers at Cedars-Sinai Medical Center developed a large brain tumor 
model in laboratory rats that would more accurately predict the outcome of gene therapies in patients.  In 
addition, they tested a genetically engineered virus to deliver two proteins directly to the brain.  Their 
findings, reported in the August 15th issue of the journal Cancer Research, show that the majority of rats 
bearing large tumors were still alive six months after combined treatment with two proteins:  RAdTK, a 
protein that kills cancer cells, and RAdFlt3L, which stimulates immune or dendritic cells in the brain.   
 
“Our study shows that GBM tumors were completely eliminated in lab rats, likely because the two proteins 
increase the production of fully mature immune cells within the brain,” said Maria Castro, Ph.D., co-director 
of the Board of Governors Gene Therapeutics Research Institute at Cedars-Sinai Medical Center and the 
senior author of the study.   “This suggests that combined RAdFlt3L and RAdTK gene therapy may 
ultimately provide an effective treatment for patients undergoing clinical trials with GBM.” 
 
GBM tumors derive from brain astrocytes, a cell that normally supports and nurtures the brain’s neurons. 
GBM grows quickly, often becoming very large before any symptoms are experienced.  Once GBM is 
diagnosed, conventional treatment begins with surgery to remove as much of the tumor as possible and is 
then followed with radiation and/or chemotherapy to slow progression of the disease.  But despite aggressive 
treatment, the tumors recur and patients usually die within a year’s time.   
 
To find another way to more effectively treat GBM, scientists have begun investigating the use of gene 
therapy to deliver novel therapeutic agents directly to the brain.  Typically, these studies have tested the use 
of the suicide gene from the herpes simplex virus to develop a gene therapy approach that kills cancer cells 
in the presence of the antiviral drug – gancyclovir.  In laboratory studies, this type of gene therapy has 
proved almost 100 percent effective.  But in clinical trials, it has had limited effectiveness, suggesting that 
the tumor mass is too large for the gene to effect long-term.   
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“Because we haven’t seen the same positive results with gene therapy in clinical trials that we’ve seen 
treating GBM in laboratory rats, we realized that we needed to design a better model that more closely 
mimicked these tumors in patients,” Castro said. “We also wanted to test whether a combined gene therapy 
strategy using proteins known to kill cancer cells or promote an immune response would work to eliminate 
these larger tumors in the rats.”   
 
Gene therapy is an experimental treatment that uses genetically engineered viruses to transport genes and/or 
proteins into cells.  Just like a viral infection, the viruses work by tricking cells into accepting them as part of 
their own genetic coding.  To make them safe, scientists remove the genetic viral genes that cause infection 
and engineer them so that they stop reproducing after they have delivered the therapeutic genes. 
 
In this study, the researchers first developed a large GBM tumor model and implanted them in rats, allowing 
the tumor to grow for 10 days, when they were at their largest.  Secondly, the investigators tested the 
effectiveness of various gene therapies used in combination or individually to see whether they would shrink 
or eliminate tumors.       
 
To determine whether the size of the tumor significantly affected survival, the researches implanted both 
large and smaller GBM tumors in rats.  The investigators then treated rats bearing GBM tumors with single 
or combined gene therapies (RAdTK and/or RAdFlt3l), or a saline placebo, as a control.  They found that 
RAdTK treatment was 100 percent effective when delivered into small tumors, but only 20 percent effective 
when injected into large tumors.  RAdFlt3L, on the other hand, was 60 percent effective if delivered into 
small tumors, but failed completely if injected into the large tumors. But when both RAdTK and RAdFlt3l 
were given in combination, the investigators found 70 percent of rats were still alive after six months of 
treatment and that the large GBM tumors had completely disappeared or shrank significantly.     
 
“Just as with patients, our results emphasize that tumor size at the time of treatment is critical to predict 
clinical outcome,” said Pedro Lowenstein, M.D., Ph.D., director of the Board of Governors Gene 
Therapeutic Research Institute at Cedars-Sinai.  “Our model reproduces more closely the human disease 
condition where tumor size at the time of treatment determines how well the patient will respond to 
therapies.”   
 
“Our results show for the first time, that we could elicit a potent and stable anti-tumor immune response in 
the brains of rats bearing large GBM tumors,” Castro said.  “In these pre-clinical studies, combined gene 
therapy treatment with RAdTK and RAdFlt3L dramatically increased survival, without adverse immune 
reactions in the brain.”  
 

### 
 
One of only five hospitals in California whose nurses have been honored with the prestigious Magnet designation, Cedars-Sinai 
Medical Center is one of the largest non-profit academic medical centers in the Western United States. For 17 consecutive years, 
it has been named Los Angeles’ most preferred hospital for all health needs in an independent survey of area residents.  Cedars-
Sinai is internationally renowned for its diagnostic and treatment capabilities and its broad spectrum of programs and services, as 
well as breakthroughs in biomedical research and superlative medical education. It ranks among the top 10 non-university 
hospitals in the nation for its research activities and was recently fully accredited by the Association for the Accreditation of 
Human Research Protection Programs, Inc. (AAHRPP). Additional information is available at www.csmc.edu. 
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