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Thyroid cancer that has spread to distant sites has a poor prognosis, but 
an experimental drug that inhibits tumor blood vessel formation can slow 
disease progression in some patients, a research team led by investigators 
from The University of Texas M. D. Anderson Cancer Center reported in the 
July 3 edition of The New England Journal of Medicine.

The investigational drug, motesanib diphosphate, is a VEGF inhibitor, a 
biologic agent that targets receptors on a protein known as vascular endothelial 
growth factor (VEGF). VEGF is instrumental in angiogenesis (formation of 
new blood vessels), a process that allows tumors to grow and spread.

Study lead author Steve Sherman, chairman and professor of M. D. 
Anderson’s Department of Endocrine Neoplasia and Hormonal Disorders, 
noted strong evidence that VEGF receptors play an important role in metastatic 
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ASCO Annual Meeting:
Erbitux Plus Chemo Effective For NSCLC;
Carboplatin Prevents Testicular Recurrence

Thyroid Cancer:
VEGF Inhibitor Slows Thyroid Cancer
Progression In Some Patients, Study Finds 

Two plenary studies and other research evaluating screening and 
treatment options for patients with lung and testicular cancer were presented 
at the American Society of Clinical Oncology annual meeting.

“These findings are likely to have a significant impact on the care of 
patients with these types of cancer,” said Howard Sandler, professor in the 
departments of radiation oncology and urology at the University of Michigan. 
“Our goal as physicians and researchers is to catch cancer early, improve 
survival and enhance quality of life. These studies advance all those aims.” 

 Plenary studies include: 
 • A study finding that the targeted therapy cetuximab (Erbitux) combined 

with platinum-based chemotherapy is effective as a first-line treatment for 
patients with advanced non-small cell lung cancer. 

 • A study showing that a single dose of carboplatin chemotherapy is as 
effective and less toxic than radiation therapy in preventing recurrence after 
surgery for early-stage testicular cancer. Testicular cancer is the most common 
form of cancer in younger men, with 8,000 cases annually. 

Also, a study evaluated whether celecoxib (Celebrex, a COX-2 inhibitor) 
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thyroid cancer, a disease with few treatment options.
“There is no standard accepted chemotherapy 

for advanced metastatic differentiated thyroid cancer, 
and response rates have typically been 25 percent or 
less,” Sherman said. “Most patients are not treated with 
systemic chemotherapy because the limited benefit 
rarely justifies the side effects. Treatment of thyroid 
cancer has been a completely unmet need.”

Sherman, colleagues in 10 countries, and scientists 
from Amgen, which is developing motesanib diphosphate 
(AMG 706), planned and conducted one of the largest 
clinical trials ever done for metastatic thyroid cancer.

Of the 93 patients with rapidly progressing cancer 
who were enrolled in the study, 49 percent had a positive 
response. From that group 14 percent had their tumors 
shrink and 35 percent had their tumors stabilize for more 
than 24 weeks. Median progression-free survival was 
estimated to be 40 weeks.

Genetic analyses of 25 patients indicated that those 
with a specific mutation known as BRAF V600E in their 
tumors had a better response to motesanib diphosphate 
than did those without the mutation. Additional research 
is needed on this genetic connection, but the early results 
are a good start, Sherman said.

“Finding that patients whose tumors bear a 
particular mutation were more likely to respond to the 
drug is an example of where we would like to head 

in our research,” Sherman said. “This is the first of 
the various thyroid cancer trials to identify specific 
mutations that might allow us to individualize or 
personalize therapy.”

For most patients, papillary or follicular thyroid 
carcinomas are not lethal. Surgical removal of the 
thyroid—often followed by treatment with radioactive 
iodine—and lifelong thyroid hormone therapy are 
usually sufficient.  

But about 15 percent of patients will develop distant 
metastases, typically to the lungs. A small percentage 
of these patients will respond well to radioactive iodine 
treatment and survive for many years. But for others, the 
estimated median survival duration is two to four years, 
with a 10-year survival rate of less than 15 percent.

Forty-two institutions internationally participated 
in the clinical trial, including an important collaboration 
with the Institut Gustave Roussy, M. D. Anderson’s 
sister institution in Villejuif, France. The study enrolled 
patients with progressive, locally advanced or metastatic, 
radioiodine-resistant thyroid cancer.

Study participants took 125 milligrams of oral 
motesanib diphosphate once a day for 48 weeks or until 
they experienced unacceptable side effects or disease 
progression. The primary treatment outcome was 
radiographic evidence of tumor shrinkage as determined 
by an independent review. The researchers also analyzed 
the duration of tumor response, progression-free 
survival, and drug safety.

The researchers monitored tumor response with 
computed tomography or magnetic resonance imaging 
scans of the neck, chest, and abdomen every eight weeks 
or in response to signs of disease progression. Partial 
or complete responses to the drug were evaluated by 
independent review and confirmed with repeat scans 
four or more weeks later.

Thirty-two patients completed the full 48 weeks 
of treatment. Motesanib diphosphate was discontinued 
in 35 patients because of disease progression and in 
12 patients because of drug-related adverse events. 
Five patients died, and nine withdrew for various 
administrative or personal reasons.

Thirteen patients (14 percent) achieved an 
objective partial response to the drug. Sixty-two patients 
(67 percent) experienced stable disease during the study; 
33 of these (35 percent) achieved durable stable disease 
for at least 24 weeks. Nine patients (10 percent) had 
unconfirmed partial responses, which were classified as 
stable disease. Seven patients (8 percent) experienced 
only disease progression, and no response information 
was available for 11 patients (12 percent) because of 
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incomplete or uninterpretable radiographic scans.
Eighty-seven patients (94 percent) experienced 

at least one treatment-related adverse event. The most 
common events were diarrhea, hypertension, fatigue, 
and weight loss. In 51 patients, the adverse events were 
classified as severe (grade 3). Five patients had grade 4 
(life-threatening) adverse events, including low calcium 
levels, high levels of uric acid, low potassium levels, 
cerebral hemorrhage, mental confusion, agitation, or 
decreased urine production. Two patients whose disease 
had progressed died of pulmonary hemorrhage.

The drug’s potential benefit for advanced thyroid 
cancer was identified by researchers in M. D. Anderson’s 
innovative Phase I Clinical Trials Program, led by 
Razelle Kurzrock, chairman and professor of M. D. 
Anderson’s Department of Investigational Cancer 
Therapeutics.

The program typically has about 80 phase I clinical 
trials under way, testing new targeted therapies for 
the first time in cancer patients. In addition to closely 
monitoring a new drug for safety, the program tests it 
against many different types of cancer.

“The molecular targets of new potential drugs 
are important for cancer in general, but at this stage 
the drugs aren’t specific for any one type of cancer, 
so we include patients with different types on these 
early studies,” Kurzrock said. “This gives us a unique 
opportunity to see response signals for the first time in 
specific cancers, flagging a drug for more extensive 
study in phase II or phase III clinical trials.”

In the phase I trial led by Roy Herbst, professor 
in M. D. Anderson’s Department of Thoracic/Head and 
Neck Medical Oncology, two out of five study patients 
with metastatic differentiated thyroid cancer responded 
to the drug, which was then taken directly to Sherman’s 
phase II study.  Other therapies are being rapidly 
transitioned from Kurzrock’s program to Sherman’s or 
other groups to establish efficacy as soon as evidence 
of response is seen in the phase I trial.

The phase II trial was funded by Amgen Inc.

ASCO Annual Meeting:
Erbitux Plus Chemo Improves
Survival In Advanced NSCLC
(Continued from page 1)
is a potential chemopreventive agent for lung cancer in 
current and former smokers. 

Cetuximab Plus Platinum-Based Chemotherapy
Improves Survival In Advanced Lung Cancer 

A large phase III study has found that the targeted 
therapy cetuximab (Erbitux), combined with platinum-
based chemotherapy, is effective as a first-line treatment 
for patients with advanced non-small cell lung cancer. 
This is the first time a targeted drug has shown a survival 
benefit as a first-line treatment for patients with NSCLC, 
including all subtypes of the disease. 

NSCLC is the most common type of lung cancer, 
comprising 85 to 90 percent of all cases; more than 80 
percent of NSCLC patients have tumors that express the 
EGFR gene. For patients with the most advanced form 
of the disease, one-year survival is about 30 percent and 
five-year survival is just 1 to 2 percent. 

 “Patients with advanced NSCLC have limited 
treatment options and life expectancy is short, so the 
survival increase shown in this study is an important step 
for these patients” said Robert Pirker, associate professor 
of medicine at Medical University of Vienna in Austria 
and the study’s lead author. “These results clearly 
establish cetuximab in combination with chemotherapy 
as a new standard in first-line treatment of NSCLC.”  

 This study evaluated the addition of the EGFR 
antibody cetuximab to platinum-based chemotherapy 
(cisplatin and vinorelbine). The current standard of care 
for newly diagnosed patients with advanced NSCLC is 
platinum (either cisplatin or carboplatin) combined with 
a “third-generation drug” (vinorelbine, gemcitabine, 
paclitaxel or docetaxel). Earlier studies of different 
EGFR-targeted drugs, also called tyrosine kinase 
inhibitors (gefitinib and erlotinib), did not to show an 
additional benefit to first-line standard chemotherapy 
and are currently approved for patients whose initial 
chemotherapy has failed.  

 In this study, 1,125 patients in 30 countries were 
randomized to receive either chemotherapy alone (568) 
or chemotherapy plus cetuximab (557); 94 percent had 
stage IV disease. Overall survival was higher for those 
who received cetuximab plus chemotherapy (11.3 
months) compared to those receiving chemotherapy 
alone (10.1 months). Additionally, the response rate 
was better in the chemotherapy plus cetuximab arm 
(36.3 percent) versus chemotherapy alone (29.2 
percent). The benefit of cetuximab was seen in patients 
with all histological subtypes of NSCLC, including 
adenocarcinoma and squamous cell carcinoma, the two 
most common subtypes. Other targeted therapies for 
lung cancer have only proven effective against certain 
subtypes. As expected, the most frequent side effect 
was an acne-like rash, which was manageable with 
medication. Moderate rashes were seen more frequently 
in patients receiving cetuximab (10.4 percent) than in 
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patients receiving chemotherapy alone (0.2 percent). 
The authors state that based on these findings, 

there will be more studies evaluating cetuximab in 
earlier stages of the disease, such as in combination with 
chemotherapy or chemoradiotherapy in patients with 
locally advanced disease or as an additional treatment 
after surgery in patients with early-stage disease. 

 
Single Carboplatin Dose As Effective As Radiation
For Early-Stage Testicular Cancer 

The first randomized trial to evaluate the long-term 
outcome of treatment with a single dose of chemotherapy 
for early-stage testicular tumors has found that the 
approach is safe, effective and less toxic compared to 
radiation therapy, the current standard of care.  The 
study, the largest ever in testicular cancer, also showed 
that after five years, patients receiving chemotherapy 
had a decreased risk of developing a second tumor in the 
other testicle, though longer follow-up is needed. 

All patients in the study had a type of tumor called 
seminoma, which makes up about half of all testicular 
cancers, and were first treated with surgery to remove 
the affected testicle.  

Patients were randomized to receive either a single 
dose of the chemotherapy drug carboplatin given over 
one hour on an outpatient basis (573 patients) or a course 
of daily radiation therapy given for two or three weeks 
(904 patients). The dose of carboplatin varied and was 
based on each patient’s kidney function. After five 
years, the rate of cancer recurrence was comparable in 
both arms – 5 percent of patients in the chemotherapy 
group and 4 percent of patients in the radiation therapy 
group. With a median follow-up of 6.5 years, patients 
who received carboplatin were 78 percent less likely to 
develop a tumor in the remaining testicle (15 patients 
in the radiation therapy arm versus two patients in the 
carboplatin arm). One patient in the radiation therapy 
arm died of seminoma, versus none in the chemotherapy 
arm. The side effects for both treatments were low, 
although those in the radiation therapy group reported 
higher levels of moderate or severe lethargy (24 percent 
vs. 7 percent for patients receiving carboplatin) four 
weeks after starting treatment. 

“Personal preference is becoming a more important 
factor in determining the best treatment for patients with 
testicular cancer.  We’ve also seen this in prostate cancer, 
where there are a number of equally strong treatment 
options,” said Tim Oliver, professor emeritus of medical 
oncology at St. Bartholomew’s Hospital in London and 
the study’s lead author. “This study establishes surgery 
followed by carboplatin chemotherapy as a safe new 

alternative for patients who have early-stage seminoma 
and would prefer a treatment that lasts a shorter period 
of time.” 

 The researchers said that future studies will 
investigate the option of lumpectomy and single dose 
carboplatin for men who present early enough with 
small tumors, allowing them to avoid losing the diseased 
testicle. 

Celebrex Shows Benefit In First-of-Its-Kind
Lung Cancer Chemoprevention Trial

Celecoxib, the anti-inflammatory medication also 
known by the trade name Celebrex, has proven to be 
safe and reduces a specific proliferation measurement 
of precancerous lesions in the lung, according to a study 
from The University of Texas M. D. Anderson Cancer 
Center. This finding demonstrates the significance of 
COX-2 inhibition toward preventing lung cancer in 
individuals at higher risk of developing the disease.

The study is the first large randomized trial of 
Celebrex in lung cancer prevention.

“With this study, in principal, we’ve been able 
to demonstrate the importance of COX-2 and the 
implications on inflammation pathway in lung cancer 
development,” said Edward Kim, assistant professor 
in M. D. Anderson’s Department of Thoracic Head 
and Neck Medical Oncology.  “We’ve also been able 
to demonstrate that this drug class is safe and tolerable 
for this patient population. As we move forward in lung 
cancer chemoprevention, the importance of this class of 
drugs cannot be ignored.”

From November 2001 to September 2006, the M. 
D. Anderson study enrolled 212 individuals, all of whom 
were current or former smokers with at least a 20-pack-
year smoking habit. Most participants did not have any 
history of cancer; however, patients with a history of 
cancer who had been disease-free for six months could 
participate.  The median age of participants was 53. The 
study examined levels of KI-67, a biomarker associated 
with precancerous lung lesions.

Participants underwent a baseline broncoscopy in 
which six predetermined biopsies were performed. They 
then were randomized to receive Celebrex at either 200 
milligrams (low dose) or 400 milligrams (high dose) 
twice a day or placebo. After three months, participants 
received a second broncoscopy, the primary endpoint of 
the trial. Patients had the option to continue on the trial 
for three more months per their prior randomized arm; 
for those participants, a third and final broncoscopy was 
conducted at six months.

“In patients who had high risk features such as 
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smoking, especially in the current smokers, we were 
able to see that a higher dose of Celebrex could decrease 
the proliferation marker KI-67 in these patients, as seen 
through their bronchial epithelium,” said Kim. “We 
are encouraged that we have a drug like Celebrex that 
decreases the expression of this proliferation marker.”

These findings are also significant in that the study 
shows that serial broncoscopies are feasible, explained 
Kim. “Although CT scanning and other imaging 
techniques are important, for lung cancer, it may be 
vital to examine actual tissue to see what the markers 
are doing in the actual epithelium of the lung so as to 
best understand if an individual has a higher or lower 
risk of developing lung cancer.”

Celebrex is in a class of medications known as 
nonsteroidal anti-inflammatory drugs (NSAIDs), like 
aspirin or ibuprofen, which work by blocking chemical 
enzymes that cause inflammation.

The COX-2 enzyme inside cancer cells is thought 
to control the synthesis of prostaglandins, which are 
substances believed to trigger cancer cell growth. 
Researchers believe that prostaglandins promote the 
growth of new blood vessels to feed tumors, and also 
protect new cancers from destruction by the body’s 
immune system. Blocking the COX-2 enzyme may 
reduce the amount of prostaglandin available to cancer 
cells and thus repress tumor growth, says Kim.

In December 2004, M. D. Anderson voluntarily 
suspended the trial at the request of Pfizer and the 
National Cancer Institute, the funding source for the 
study, until further data on the drug’s risk for cardiac 
toxicities, specifically heart attacks and strokes, could 
be investigated. Months later, advisors to the FDA 
recommended that Celebrex continue to be studied in 
the treatment and prevention of cancer, and the NCI 
supported the continuation of the trials, encouraging 
investigators to weigh the risks and benefits of the drug 
for their specific clinical setting.

After adding stringent guidelines to further 
reduce the cardiac risk to patients, the M. D. Anderson 
investigators then reapplied to the institution’s 
Institutional Review Board to reactivate the trial. The 
study reopened in May 2005. 

Kim noted that there were no adverse cardiac 
events in the M. D. Anderson trial. Three patients 
experienced grade three toxicities on the higher dose 
of the drug which were not cardiac related.  

Lung cancer is the leading cause of cancer death 
in the United States, according to the American Cancer 
Society.  In 2008, approximately 215,000 people will be 
diagnosed with lung cancer and approximately 114,000 

people will die from the disease.
The study was funded by a five-year, $10 million 

POI lung grant, awarded in 2001 by the NCI to a multi-
disciplinary team headed by Waun Ki Hong, head of the 
Division of Cancer Medicine.

“Lung cancer remains a lethal and stubborn disease 
with tobacco as the leading culprit for this killer,” said 
Hong. “The Celebrex findings are exciting for the entire 
field of lung cancer chemoprevention.”

Cancer Prevention:
Anti-Estrogen Drug Therapy
Reduces Risk of Invasive
Breast Cancer In Older Women  

New analysis of a drug approved for osteoporosis 
prevention and treatment has provided definitive 
evidence that the medication is also effective as a breast 
cancer preventative for certain cancers.  

Women who took the drug raloxifene were less 
likely to develop invasive, estrogen-receptor positive 
breast cancer compared with women who did not take 
the drug. 

The results of the randomized controlled trial were 
published online June 10 in the Journal of the National 
Cancer Institute.

Raloxifene is a selective estrogen receptor 
modulator, which means that the drug has estrogen-like 
effects on some tissues, such as bone, but anti-estrogen 
effects on other tissues such as breast. 

Previous data from the RUTH (Raloxifene Use 
for The Heart) Trial, which involved more than 10,000 
post-menopausal women participants around the world 
who had an increased risk of coronary heart disease, 
showed that the drug did not protect against heart disease 
but it did reduce the risk of invasive breast cancer by 
44 percent. 

The drug is approved by FDA for the prevention 
and treatment of osteoporosis in postmenopausal 
women, and invasive breast cancer risk reduction in 
postmenopausal women with osteoporosis or at high 
risk for breast cancer. 

In this paper, researchers report that, regardless of 
age, prior hormone use or baseline breast cancer risk, 
raloxifene reduced the risk of hormone responsive (ER-
positive) breast cancers by at least 50 percent for at least 
eight years. Most postmenopausal women with breast 
cancer have this kind of breast cancer.

“This research gives older women facing certain 
medical decisions another option,” said principal 
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investigator Elizabeth Barrett-Connor, distinguished 
professor and chief, Division of Epidemiology, 
Department of Family and Preventive Medicine, and a 
member of the Cancer Prevention and Control Program, 
UC San Diego School of Medicine. “For example, if a 
woman at risk for osteoporosis is considering taking 
medication, and has no history of blood clots or stroke, 
raloxifene might be a more appealing option due to its 
protective role in invasive breast cancer.” 

The RUTH trial, the world’s largest study of 
women and heart disease, was a randomized, blinded, 
placebo-controlled trial conducted at 177 sites, in 26 
countries, on five continents. 

Between June 1998 and August 2000, 10,101 
postmenopausal women with coronary heart disease or 
several heart disease risk factors were randomly assigned 
to raloxifene or to placebo and followed for a median of 
5.6 years. The 5,044 women who took raloxifene had a 
55 percent reduction in risk of developing invasive ER-
positive breast cancer as compared to the 5,057 women 
who took placebo. 

The initial results of the RUTH trial were 
published in 2006. The reduction in breast cancer 
risk was consistent with findings from other trials 
that involved women who did not have heart disease. 
However, women who took raloxifene in the RUTH 
trial had an increased incidence of blood clots and fatal 
strokes compared to those who took placebo. Thus, the 
researchers concluded that women considering use of 
raloxifene need to weigh the risks and benefits. 

Study author Deborah Grady, of the University of 
California, San Francisco, and colleagues examined the 
RUTH trial data in more detail in order to investigate 
the specific types and stages of breast cancer affected 
by raloxifene, as well as the timing of its action and the 
types of patients it can help. 

“In this study, we looked at whether raloxifene 
would be more effective in some subgroups of women 
than others, but found that the relative benefit was the 
same, regardless of breast cancer risk,” said Grady. 
“Like any therapy, the risk needs to be balanced with the 
side effects, which for raloxifene include blood clots and 
fatal stroke. But these findings are important because 
few drugs actually reduce the risk of breast cancer.”

Researchers say women who would have the best 
risk-benefit ratio would be those at high risk of breast 
cancer, who have a 30 to 50 percent chance of getting 
breast cancer in the next five to 10 years, and low risk 
of venous thrombosis and stroke. A reduced risk of spine 
fractures would be an additional benefit.

The RUTH trial was funded by Eli Lilly and Co.

Head and Neck Cancer:
Gene Therapy Shows Positive
Results In Phase III Trial

A gene therapy invented at University of Texas M. 
D. Anderson Cancer Center is the first to succeed in a 
U.S. phase III clinical trial for cancer, according to a 
presentation at the American Society of Gene Therapy 
annual meeting in Boston.

Introgen Therapeutics Inc., reported results of its 
phase III trial of Advexin, a modified adenovirus that 
expresses the tumor-suppressing gene p53, for end-stage 
head and neck cancer.

“Cells become cancerous because p53 no longer 
functions. Restoring p53 works unlike any current cancer 
treatment because it treats the cancer genome,” said Jack 
Roth, professor in M. D. Anderson’s Department of 
Thoracic & Cardiovascular Surgery, who invented the 
drug and co-founded Introgen. He is a shareholder and 
paid consultant to Introgen, and the University of Texas 
System is also a shareholder in Introgen.

The p53 gene is inactivated in many types of 
cancer. Its normal role is to halt the division of a 
defective cell and then force the cell to kill itself.

The trial showed that p53 expression in the patient’s 
tumor before treatment is a reliable biomarker for how 
to treat head and neck cancer. Patients with a favorable 
p53 profile who received Advexin had a median survival 
of 7.2 months, compared with 2.7 months for those 
whose tumor expressed high levels of mutant p53 before 
treatment. Patients with this unfavorable profile were 
better off taking the chemotherapy drug methotrexate, 
resulting in median survival of 5.9 months.

“The important finding is that patients who benefit 
from treatment can be identified with the p53 biomarker. 
The biomarker will enable physicians to personalize 
treatment,” said Roth, who also directs M. D. Anderson’s 
W.M. Keck Center for Innovative Cancer Therapies.

Detailed results of the 123-patient clinical trial, 
led by John Nemunaitis, executive director of the Mary 
Crowley Medical Research Center at Baylor-Charles 
A. Sammons Cancer Center in Dallas, are available at 
www.introgen.com.

Patients treated with Advexin experienced far 
fewer harmful side effects such as pneumonia than 
those who received methotrexate. The incidence of 
inflammation of the mouth lining and a decrease in white 
blood cells, for example, both dropped to zero for those 
receiving Advexin.

“That certainly results in a better quality of life,” 
Roth noted, which makes sense because p53 does not 

http://www.introgen.com
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FDA Approvals:
New Genetic Test Approved
For Breast Cancer Patients

The U.S. Food and Drug Administration has 
approved a genetic test for determining whether patients 
with breast cancer are good candidates for treatment 
with the drug Herceptin (trastuzumab).

The SPOT-Light HER2 CISH kit is a test that 
measures the number of copies of the HER2 gene in 
tumor tissue. This gene regulates the growth of cancer 
cells.

A healthy breast cell has two copies of the HER2 
gene, which sends a signal to cells, telling them when 
to grow, divide and make repairs. Patients with breast 
cancer may have more copies of this HER2 gene, 
prompting them to overproduce HER2 protein so that 
more signals are sent to breast cells. As a result, the cells 
grow and divide much too quickly.

“When used with other clinical information 
and laboratory tests, this test can provide health care 
professionals with additional insight on treatment 
decisions for patients with breast cancer,” said Daniel 
Schultz, director of the FDA’s Center for Devices and 
Radiological Health.

The SPOT-Light test counts the number of 

cause problems in normal cells.
Roth’s lab has been developing gene therapy for 

cancer since 1990. “We wanted to go beyond conventional 
treatment, because most of those treatments were not 
very effective,” Roth said. “Surgery and radiation are 
limited to the local tumor and once given, it’s very hard 
to repeat those therapies. Chemotherapy inhibits DNA 
replication, but it also interferes with normal cells.”

All basic and preclinical work on the modified 
adenovirus was done at M. D. Anderson. The first 
phase I clinical trial was conducted by Gary Clayman, 
professor in M. D. Anderson’s Department of head and 
neck surgery. Clayman also enrolled patients in the phase 
II and phase III clinical trials conducted by Introgen.

Roth and colleagues deleted an important region of 
the adenovirus’ genome, preventing it from replicating. 
They installed a genomic segment that expresses p53. 
When injected into a tumor, the p53 adenovirus burrows 
into the cancer cell’s nucleus. But instead of replicating 
in a typical viral manner, it expresses p53, resulting in 
cell death.

Clayman’s phase I trial provided the first indicator 
that p53 expression in the tumor before treatment could 
be an accurate biomarker for p53 therapy. The concept 
was further developed retrospectively in Introgen’s phase 
II trial, Roth said, and then it was applied prospectively 
in the phase III trial, with results related to biomarker 
status blinded until final data analysis.

If a tumor expresses high or low levels of normal 
p53, or a very low level of mutant p53, conditions are 
favorable for Advexin. Tumors with high levels of 
mutant p53 do not respond well to p53-related therapy. 
The healthy and mutant p53 biomarkers are easily 
discerned with standard lab techniques, Roth said 
immunohistochemical staining detects protein levels, 
while gene chip analysis reveals gene sequence.

Roth found little interest in gene therapy from 
established pharmaceutical companies, so in 1994 he 
co-founded Introgen, working through M. D. Anderson’s 
Office of Technology Management.

Introgen has since grown into a publicly traded 
company on NASDAQ, and while it still licenses 
important technology from M. D. Anderson, the 
company works broadly with other medical research 
institutions and biotech firms.

Introgen developed a commercial-grade version of 
the drug and advanced it through phase II and III clinical 
trials for head and neck cancer. Advexin also is being 
tested in other cancers in a variety of clinical trials.

Roth and colleagues now focus on ways to deliver 
p53 and other tumor-suppressing genes systemically—

through intravenous delivery. Advexin has to be injected 
straight into the tumor, but that’s not workable for 
many cancers. Head and neck cancer kills patients by 
recurring, but most cancer deaths involve metastasis.

By wrapping tumor-suppressing genes in tiny 
balls of fat, Roth and colleagues hope to be able to 
treat more invasive cancers. While p53 nanoparticles 
are still in preclinical development, those that deliver 
another tumor-suppressor called FUS1 are in a phase I 
clinical trial for non-small cell lung cancer. Through 19 
patients, the dose escalation study has yet to encounter 
significant side effects.

Injected nanoparticles gather mainly in tumors, 
where they are taken up and dissolved, leaving the 
tumor-suppressor gene at work in the cell. A version that 
combines FUS1 and p53 is under development.

Nanoparticle research is funded by an NCI 
Specialized Programs in Research Excellence grant to 
Roth and John Minna, of the Department of Internal 
Medicine and Pharmacology, Hamon Center for 
Therapeutic Oncology Research, at University of Texas 
Southwestern Medical Center at Dallas. This team also 
discovered the FUS1 gene. FUS1 and p53 nanoparticles 
also are licensed to Introgen.
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NCI Cooperative Group,
Cancer Center Trials Listed

The National Cancer Institute’s Cancer Therapy 
Program approved the following clinical research 
studies last month. For further information about a study, 
contact the principal investigator listed.

Phase 0
Genetic Modifiers of BRCA1/BRCA2-Related 

Breast Cancer Risk in BRCA1/BRCA2 Mutation 
Carriers-CIMBA 5. Gynecologic Oncology Group, 
protocol GOG-8008, Greene, Mark, phone 301-594-
7642.

Phase I/II 
Phase I/II Trial of Obatoclax Mesylate (GX15-

070MS) in Combination with Bortezomib for the 
Treatment of Relapsed Multiple Myeloma. Mayo Clinic 
Rochester, protocol 7952, Stewart, Alexander, phone 
480-301-4411.

Phase I/II Study of Doxorubicin and A12 in 
Advanced Soft Tissue Sarcoma. University of Chicago, 
protocol 8131, Chugh, Rashmi, phone 734-936-0453.

Phase II
Phase II Trial of Bortezomib and Vorinostat in 

Mantle Cell and Diffuse Large B-Cell Lymphomas. 
Moffitt Cancer Center and  Research Institute, protocol 

8064, Grant, Steven, phone 804-828-5211.
Phase II Trial of AZD0530 for Patients with 

Relapsed/Refractory Thymic Malignancies (Thymoma 
and Thymic Carcinoma). Indiana University Medical 
Center, protocol 8236, Loehrer, Patrick, phone 317-
278-7418.

Intensified Tyrosine Kinase Inhibitor Therapy in 
Philadelphia Chromosome Positive Acute Lymphoblastic 
Leukemia. Children’s Oncology Group, protocol 
AALL0622, Slayton, William, phone 352-392-5633. 

Randomized Phase II Trial of Chemoradiotherapy 
Versus Chemoradiotherapy and Vandetanib for 
High-Risk Postoperative Advanced Squamous Cell 
Carcinoma of the Head and Neck. Radiation Therapy 
Oncology Group, protocol RTOG-0619, Raben, David, 
phone 720-848-0154. 

Phase III
Randomized, Phase III, Placebo-Controlled Trial 

of Sunitinib as Maintenance Therapy in Non-Progressing 
Patients Following an Initial Four Cycles of Platinum-
Based Combination Chemotherapy in Advanced, Stage 
IIIB/IV Non-Small Cell Lung Cancer. Cancer and 
Leukemia Group B, protocol CALGB-30607, Socinski, 
Mark, phone 919-966-4431.

Other     
Randomized Comparison of Oral Methadone as a 

First-Switch Opioid versus Opioid Switching Between 
Sustained-Release Morphine and Oxycodone for 
Oncology-Hematology. M. D. Anderson Cancer Center, 
protocol 8208, Fisch, Michael, phone 713-563-9905. 

Genomic Characterization of Adenocarcinomas of 
the Lung from Never or Former Light Smokers. Cancer 
and Leukemia Group B, protocol CALGB-150713, 
Janne, Pasi, phone 617-632-6076. 

Molecular Profiling of E2197 FFPE Samples Using 
a Custom 512 Breast Cancer Gene Set on the DASL 
Platform: Towards the Development of Predictive Gene 
Sets for Risk of Recurrence in Patients with Operable 
Breast Cancer Treated with Adjuvant Therapy. Eastern 
Cooperative Oncology Group, protocol ECOG-E2197B-
ICSC, Leyland-Jones, Brian, phone 514-398-8986.

Genome-Wide Association Study in Patients 
Experiencing Musculoskeletal Adverse Events on NCIC 
CTG Trial MA.27 Evaluating Aromatase Inhibitors as 
Adjuvant Therapy in Early Breast Cancer. A Collaboration 
Between the NIH Pharmacogenetics Research Network 
and the RIKEN Yokohama Institute Center for Genomic 
Medicine, protocol NCIC-MA.27(B)-MAYO-ICSC, 
Ingle, James, phone 507-284-5369.

HER2 genes in a small sample of removed tumor. The 
removed piece is stained with a chemical that causes any 
HER2 genes in the sample to change color. This color 
change can be visualized under a standard microscope, 
eliminating the need for the more expensive and complex 
fluorescent microscopes required to read assays already 
on the market. Unlike existing tests, the SPOT-Light 
allows labs to store the tissue for future reference.

Patients who over-produce HER2 protein are 
typically treated with the drug Herceptin, which targets 
HER2 protein production. This helps to stop the growth 
of HER2 cancer cells.

The FDA based its approval of the SPOT-Light test 
on a study using tumor samples from patients with breast 
cancer in the United States and Finland. These studies 
confirmed that the test was effective in determining how 
many HER2 genes were in these patients.

SPOT-Light is manufactured by Invitrogen Corp. 
of Carlsbad, Calif. Herceptin is manufactured by 
Genentech, of San Francisco, Calif.


