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ODAC Votes 10-0 In Favor Of Avastin

For Recurrent Glioblastoma Multiforme
By Paul Goldberg

The FDA Oncologic Drugs Advisory Committee voted 10-0 in favor of
approving Avastin (bevacizumab) as a single agent for recurrent glioblastoma
muliforme.

The committee accepted objective response as a basis for granting an
accelerated approval, as the sponsor prepares to conduct a trial that would
measure survival and delay in progression in an earlier setting.

The unanimous vote at the meeting March 31 was also notable because
the committee was unable to interpret the biological rationale for the objective
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Capitol Hill:
Kennedy, Hutchison Introduce Long-Awaited Bill

To Reauthorize The National Cancer Program

By Kirsten Boyd Goldberg

For the past year, oncopoliticians have been anticipating a big cancer
bill known informally as Kennedy-Hutchison.

Intended to renew the National Cancer Act of 1971, the bill was expected
to be comprehensive and hard-hitting. It was expected to bring resources,
agencies, regulation, and science into alignment to “reinvigorate” cancer
research for the 21* century.

“This bill will renew our efforts to make progress in the battle against
cancer, and to give patients and their families a renewed sense of hope,” Sen.
Edward Kennedy (D-Mass.) said at a hearing last year.

Kennedy and Sen. Kay Bailey Hutchison (R-Tex.) first proposed the idea
for comprehensive cancer legislation last May, when the Health, Education,
Labor and Pensions Committee held a hearing on the need for a renewed
focus on the disease (The Cancer Letter, May 9, 2008).

Lending urgency to the bill-writing effort was Kennedy’s diagnosis of
a brain tumor 10 days after announcing his plan to develop the legislation to
supercede the original Cancer Act, for which he was the author in the Senate
(The Cancer Letter, May 23, 2008).

When Richard Nixon signed the National Cancer Act in December
1971, he called it “a Christmas gift” to the American people. The gift was
easily quantifiable—it authorized $400 million for cancer research, doubling
the NCI budget.

When Kennedy and Hutchison introduced the big cancer bill on May
26, the 82-page legislation indeed had the appearance of a gift—or at least
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Durable Responses Accepted

For Accelerated Approval
(Continued from page 1)

response rate, which was measured at 19.6% in one
phase II study and 25.9% in another. The duration of
responses was 3.9 months in one study and 4.2 months
in another.

The committee accepted these results despite
concerns raised by FDA reviewers that radiographic
evidence is unreliable in attributing the objective
response to tumor shrinkage or control of cerebral edema
caused by either the disease or radiation treatment.

The sponsor’s data showed that Avastin decreased
the use of steroids. The drug neutralizes vascular
permeability induced by vascular endothelial growth
factor and stabilizes the blood-brain barrier.

Three years ago, the agency held a workshop on
surrogate endpoints for brain tumors, but the meeting
didn’t produce any specific results. “With each drug, it
depends on the risk-benefit and toxicity,” said Richard
Pazdur, director of the FDA Office of Oncology Drug
Products.

In this case, FDA took the unusual step of hiring a
radiologist to review the scans. “I think it’s important for
people to realize that this was one of the first applications
where we reviewed all of the x-rays independently,”
Pazdur said at the meeting. “Even though the numbers
didn’t match up exactly in one study, they did match with
the other one. I think there is a high degree of confidence
in what we are reading here.”
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Three brain tumor experts who served on the
committee as temporary voting members supported
the application.

“I view this as a bet on the success of the
randomized trial that the sponsor has planned,” said
Frederick Barker, associate visiting neurosurgeon at
Massachusetts General Hospital, explaining his rationale
for voting in favor of approval.

The data represent “something different” from
the historical controls, Barker said. “On the face value,
based on what I have seen with other agents in this
disease, the response rate of 20 to 25 percent is a robust
number. And so to me, what we are struggling with more,
is whether they reflect clinical benefit. But I personally
think that if they do. This is a very good number.”

Jay Loeffler, chairman of the Department of
Radiation Oncology at MGH, said Avastin “represents
anew generation of modalities to treat our patients with
brain tumors.”

The response rates are a reasonable surrogate for
clinical benefit, he said. “I am actually confident that the
phase III trial is going to be positive,” Loeffler said. “I
think it’s going to increase the effectiveness of radiation
and chemotherapy as part of the initial therapy.”

The third brain tumor expert, Mark Kieran, director
of Pediatric Neuro-Oncology at Dana-Farber Cancer
Institute, said the data were consistently encouraging.

“The comparison data over multiple studies tells us
that we may be onto something, and it would be a shame
to ignore it,” Kieran said. “The safety data, though not
completely negative—there is no such thing as a drug
without toxicity—certainly seems appropriate for this
patient population.”

The company-sponsored trial presented to ODAC
randomized 167 patients with relapsed glioblastoma to
receive either Avastin alone or Avastin plus irinotecan.
Also presented was an NCI-sponsored 60-patient single-
arm trial of Avastin as a single agent, conducted by
Howard Fine, chief of the institute’s Neuro-Oncology
Branch.

“Certainly, the independent results from Howard
Fine’s study can’t be ignored, given that they were
completely independent and arrived at the same
conclusion,” Kieran said. In the planned phase III trial,
“I think that the answer is going to be positive, not just
with respect to symptom management, but I think also
to disease outcome,” he said.

Several committee members said they were voting
for approval even though it was unclear whether the drug
produced tumor shrinkage or eased cerebral edema.

“I felt that the totality of the data raised a
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reasonable likelihood of clinical benefit,” said Wyndham
Wilson, chief of the Lymphoma Therapueutics Section
at the NCI Center for Cancer Research, who served as
temporary chairman of the committee. “I also felt that
edema in a close space such as the brain does have side
effects and those effects are alleviated through steroids.
Even if there is not a survival advantage, I feel there is
areasonable likelihood that these radiographic changes
will be reflected in improved quality of life.”

Committee member Michael Link, a pediatric
oncologist and chief of the Division of Hematology/
Oncology at Stanford University School of Medicine,
agreed. “I voted yes, because I believe in this response
rate, whatever is responding, and however ambiguous
the interpretations of the MRIs, is significant and
certainly everything else we have seen in this tumor
over the last 30 years,” Link said.

Biostatistician David Harrington, of the Dana-
Farber Cancer Institute Department of Biostatistics
and Computational Biology, said the drug’s risk-benefit
profile of the agent was acceptable. “I agree that we
are seeing some activity here, and that the risk-benefit
profile is very much in favor of the drug,” Harrington
said at the meeting.

The vote followed the FDA presentation that
pointed out that “by modern standards, response rate has
not been accepted as surrogate endpoint for accelerated
approval of glioblastoma multiforme” and cited the
2006 workshop that concluded that survival was the
only clearly accepted trial endpoint.

Also, FDA invited Victor Levin, chairman of
cancer Research at the M.D. Anderson Cancer Center’s
Department of Neuro-Oncology, to present data on the
use of Avastin as a treatment for radiation necrosis in
brain cancer. In a small, randomized phase II study
conducted by Levin, all radiation necrosis patients
receiving Avastin improved on therapy and none of the
patients receiving placebo reported improvement.

The FDA is expected to make a decision on the
application by May 5.

Patient's Husband Had An Idea:
Use Avastin For Glioblastoma

The history of medicine should credit Lester
Bergeron’s contribution to development of Avastin as
a treatment for recurrent glioblastoma.

Bergeron is neither a physician nor a basic
scientist. He worked at the garden department at a Home
Depot store in Fort Worth, Tex., and his wife, Dorothy,
had recurrent glioblastoma multiforme.

In February 2004, a scan showed that Dorothy’s
tumor was neither advancing nor receding despite
several months of irinotecan.

“I said, ‘We really ought to think about doing
something different,”” recalled Virginia Stark-Vance,
Dorothy’s neuro-oncologist. “When I brought up the
possibility of changing treatment to something else,
Lester said, “What about this new drug Avastin?’”

Dorothy’s disease justified grasping at straws. She
had been living with GBM for over three-and-a-half
years and had undergone several forms of chemotherapy,
radiation, and three surgeries.

Lester’s scientific rationale impressed Stark-
Vance: Dorothy’s tumor expressed VEGF, and Avastin
blocked it.

Avastin was just approved for colorectal cancer,
but the leap from colon to brain wasn’t completely wild.
A few days earlier, the new biologic agent was approved
for use in combination with irinotecan and 5-fluorouracil
to treat metastatic colon cancer, and Dorothy was already
receiving irinotecan for her brain tumor.

Stark-Vance called Genentech and asked whether
they had a clinical trial underway. “They said no, we
don’t even have any plans, because this drug can cause
intracranial hemorrhage,” Stark-Vance said. “It made
sense.”

Stark-Vance went back to the Bergerons and told
them about these concerns. “And Dorothy says, ‘What
have I got to lose? This tumor sooner or later is going to
kill me.””” The oncologist finally agreed to give the drug
off-label, but this would have to be done at a hospital

She had no idea what to expect. “If there were a
hemorrhage, would this happen while we are infusing
the drug?” Stark-Vance said. “Is it going to happen
overnight? Will she be walking down the street some
day and her tumor hemorrhages at that point? I couldn’t
find out anything about it, because no one had ever used
it in brain tumors before.”

Dorothy received the drug as an inpatient at
Harris Methodist Hospital in Fort Worth. (Soon after
that, the hospital instituted a rule that bars doctors from
giving drugs off-label unless hospital officials review
a protocol showing that the drug had been used before
and is safe.)

Dorothy had two infusions two weeks apart.
She reported improvement almost immediately, and
after a month, a scan demonstrated tumor shrinkage.
“Her tumor shrank immediately,” Stark-Vance said.
“She actually had a clinical response before she had a
radiographic response.”

In a matter of days, Dorothy and Lester told a
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number of Stark-Vance’s patients about her response.
“I am sure they probably went on the Internet and told
everybody in the chat rooms about this,” Stark-Vance
said.

Soon, Stark-Vance’s other patients who had been
receiving irinotecan wanted to get Avastin as well, and
in a matter of weeks, she had accumulated a series of
scans that showed improvement, and one scan where an
especially aggressive tumor practically disappeared. “It
was almost as though you erased it with a pencil eraser,”
Stark-Vance said.

She ordered some PET scans, which confirmed
that the tumors had, in fact, disappeared. “I went through
several months before [ saw even one patient who didn’t
have improvement in their scan after Avastin,” Stark-
Vance said. “In the first year, I only had three patients
whose tumors didn’t get better on MRI after Avastin.”

While some of the patients she treated at that time
are still alive, Dorothy died several months later. She had
suffered a fracture and was taken off Avastin because
it interferes with the healing process. Lester later left
the area, and The Cancer Letter’s efforts to reach him
were unsuccessful.

In the spring of 2004, about three months after first
using the drug, Stark-Vance ran into Henry Friedman,
deputy director of the Preston Robert Tisch Brain Tumor
Center at Duke University. Friedman was giving a CME
talk on Gliadel, a treatment for GBM. The meeting was
held at a Dallas restaurant.

Stark-Vance brought along a series of scans from
seven patients.

Unbeknownst to Stark-Vance, earlier that year, an
associate of Friedman’s at Duke, James Vredenburgh,
had asked Genentech and FDA to sign off on a trial of
the agent. Both the company and the regulatory agency
had said no.

Now Friedman saw that Stark-Vance had moved
rapidly by simply giving the drug oft-label and taking
pictures.

“I was blown away, because | knew irinotecan
would never do that,” said Friedman. “It would never
get those many responses in a row like that.”

This had to be Avastin. Friedman brought the scans
back to Durham.

Eager to move forward, Friedman called Arthur
Levinson, chairman and CEO of Genentech. He knew
Levinson because of Genentech’s collaboration with a
non-profit called Accelerate Brain Cancer Cure, which
was founded by the families of Dan and Steve Case.

Dan Case, the brother of AOL founder Steve Case,
had died of a brain tumor, and Friedman was involved

in his care.

“I called Art Levinson and said, ‘Art, I know that
Genentech is worried about intracranial bleeds, but there
are eight patients, seven of whom have responded with
recurrent GBM,” Friedman said. “And Art Levinson
basically then said that we are going to do this. Once the
CEO said we’ll do it, Genentech was on board.”

Genentech'’s initial reluctance was understandable.
A case of cerebral hemorrhage was observed in an early
trial. The prospect of giving the drug to brain tumor
patients in pursuit of a small indication could have
uncovered serious toxicities, potentially jeopardizing the
more valuable lung and breast cancer indications.

Grade 3-5 hemorrhagic events reported in the
Avastin label range from 2.2% to 5.2% in patients
receiving the drug, compared with 0.7% to 1.1% in the
control groups.

“Testing the drug in that context was incredibly
risky,” said Philippe Bishop, Genentech’s vice president
for clinical development of Avastin. “Any time you
take a new molecular entity forward, there are a lot of
considerations that come into play, and one thing that
can kill a drug early is safety, and we know that there
are ample examples of drugs that ended up having rough
bumps early on and their development was delayed.”

Another year was required to convince FDA to
allow Duke to proceed with its single-arm trial, which
began in April 2005. The trial enrolled 68 patients with
recurrent malignant gliomas (35 patients with GBM and
33 patients with WHO grade 3 gliomas). The results
were roughly consistent with Stark-Vance’s.

After the Duke data started to come in, ABC2
attempted to come up with a strategy for development
of the agent.

The advocacy group brokered a meeting between
Genentech and a group of neuro-oncologists. “Basically,
we decided that we wanted to go to FDA and NCI and
do a study to look at Avastin and see what was going
on,” Friedman said.

The principal question was to determine the
contribution of irinotecan.

“The Stark-Vance data was Avastin plus irinotecan,
and we didn’t want to back away from what was clearly
working,” Friedman said.

Of course, Stark-Vance was using irinotecan
because it was part of the colorectal cancer regimen
and because of Friedman’s work that led to acceptance
of that drug in neuro-oncology.

Initially, NCI suggested a three-arm randomized
phase II study design that would compare Avastin plus
irinotecan, Avastin alone, and irinotecan alone. “We said
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we couldn’t accrue to irinotecan alone,” Friedman said.
Ultimately, this became a two-arm 12-intitution trial.

“We needed to see whether irinotecan was doing
anything,” said Friedman, the principal investigator of
the study. “It wasn’t powered to do a direct comparison.
It was powered to see whether there was activity in
each arm.”

The study showed higher response rates for Avastin
plus irinotecan, but slightly lower overall survival. “It
was quite possible that the additional toxicity produced
by irinotecan caused patients to come off therapy and
die more rapidly,” Friedman said.

Though initially Friedman thought that the
study would support registration under an accelerated
approval, in July 2006, FDA told the sponsor that this
would not be the case.

According to the FDA presentation at ODAC,
the agency determined that the study couldn’t support
registration, because it lacked internal comparison for
the primary efficacy endpoint of six-month progression-
free survival and because the effect of Avastin is not
isolated in the Avastin-irinotecan arm.

Genentech’s Bishop said the company initially
viewed the trial as exploratory.

“Once we saw the readout of the trial, we felt
compelled to bring it forward for accelerated approval,
because the data was speaking to an effect that was
attributable to Avastin that was well in excess of what
would be expected by historical control,” Bishop said.
“When we became aware of these results, we engaged
with the FDA.”

The company is conducting a global 920-patient
randomized, placebo-controlled trial of Avastin in
combination with radiotherapy and temozolomide for
first-line GBM.

In January 2008, FDA suggested that Genentech
submit the data in conjunction with a separate study,
conducted by NCI neuro-oncology expert Howard Fine.
For consistency, radiographic evidence from that trial
was submitted to the same independent reviewers who
reviewed Genentech’s data.

Also, FDA hired a radiologist to review the
responding patients’ scans from both studies.

Looking back, Bishop sees an unusual story. “It’s
a wonderful story line, something we don’t usually tend
to think of,” Bishop said. “Here, you have a single-
patient experience leading to an academic question,
and an academic institution getting interested, an
advocacy group in the background providing the right
environment, and industry in the background dealing
with very difficult decisions.”

Capitol Hill:
On Clinical Trials Coverage,

Brown Bill Stronger Than K-H

(Continued from page 1)

it had the gift-wrapping. It carried a title that would
denote a big cancer bill: “The 21st Century Cancer
Access to Life-Saving Early Detection, Research and
Treatment (ALERT) Act.” However, the bill authorized
no new funds.

“Last year, my colleague Senator Hutchison and I
agreed that to build on what the nation has accomplished,
we must launch a new and more urgent war on cancer,”
Kennedy said in a statement March 26. “The 21st
Century Cancer ALERT Act we are introducing today
will accelerate our progress by using a better approach
to fighting this relentless disease. Our goal is to break
down the many barriers that impede cancer research
and prevent patients from obtaining the treatment that
can save their lives.”

“Our nation declared the War on Cancer in 1971,
yet, nearly 38 years later, cancer is expected to become
the leading killer of Americans,” Hutchison said in a
statement. “We must bring renewed focus and vigor to
this fight. The prescription isn’t simple, but there are
steps we must take if we are going to see the cancer
diagnosis rate decline, while raising the prognosis for
survival among those who do have the disease. Our
legislation will enact those necessary steps so we may
see more progress and coordination in cancer research
and treatment.”

The Kennedy-Hutchison bill, S.717, is silent on the
problem of access to care and health disparities.

On the issue of Medicare coverage for clinical
trials, the bill is significantly weaker than other
legislation recently introduced. In late February, Sen.
Sherrod Brown (D-Ohio) introduced the Cancer Clinical
Trials Act, and companion legislation was introduced in
the House by Rep. Steve Israel (D-N.Y.).

The Brown and Israel bills aren’t identical, but
cancer patient advocates say the bills are superior
to Kennedy-Hutchison, because they would require
coverage of routine patient costs in clinical trials across
the spectrum of private insurance. Kennedy-Hutchison
would require such coverage only in ERISA plans, the
self-funded plans that are federally regulated. In effect,
the Brown and Israel bills would reach into other private
plans that are traditionally regulated by the states.

Also, the Brown and Israel bills set clear standards
for a “routine patient care cost,” generally following
the standards of Medicare coverage. The lack of clarity
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